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New Emery Grinder. 





The engraving represents a new machine 
in this line, made by the Tanite Co., Strouds 
burg, Pa. This'machine is intended to meet 
the demand for a simple grinding machine 
without unnecessary complication, but with 
the requisites of solidity and stability. 

The machine takes a floor space of 14}’’x 
113” and the center of spindle is 8)” from 
table. The spindle is steel, 234’ long, 1,},” 
diameter in boxes, and is intended to carry 
emery wheels of 12”x2}”, with 1” hole. 
The boxes are 3}” long; pulleys, 23” face, 
83” and 4” diameter ; flanges, 33” diameter. 

Overhead work has cones 12”x13'’x2} 


Ll” 


face; tight and loose pulleys, 6” diameter | 


by 3” face; countershaft, 23” long 
by 1,1,” diameter; adjustable hang- 
ers and belt shifter. The machine 
weighs 61 pounds. . 
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Steel Castings. 





In a paper read at the September 
meeting of Mining Engineers, by 
Arthur V. Abbott, he gives the re- 
sults of some experiments as to the 
strength of steel castings from dif- 
ferent makers. The specimens 
broke under tensile strains varying 
from 32,151 to 63,058 Ibs. per square 
inch of section, and showed about 
equal variation under transverse 
stress. Mr. Abbott concludes as 
follows : 

‘‘The economic value of steel 
castings is a matter so largely de- 
pendent upon the circumstances of 
each particular case that a generic 
statement is hardly possible. Where 
a large number of similar castings 
are required, the cost of the pat- 
tern, unless exceedingly com- 
plicated, is too small to affect 
the price of the product, which may be 
generally stated at about 11 cents per pound. 
Where but a single casting is required, the 
cost of the pattern will increase that of the 
casting from 10 to 50 per cent. Thus it may 
be safely assumed that the net cost of steel 
castings as they come from the sand will 
rarely exceed 15 cents per pound unless the 


articles are very small and light. This is 
about 30 per cent. higher than the usual 
prices for iron and steel forgings. Yet for 


shapes that are at all complicated the steel 
casting is much the more economical, inas- 
much as there is little or no waste metal, nor 
is any expensive machine work required to 
dress the rough hammered piece to its ap- 
propriate shape. Therefore, for parts of 
machinery that are subjected to anything 
but direct compression, the steel casting may 
be, as at present made, considered the suc- 
cessful rival of forged work. Where, how- 
ever, compression is alone to be resisted, 
cast iron will for a long time tocome hold its 
own, for, subjected to this stress, the steel is 
but little superior to the iron, and the great 
difference in price will long continue to make 
iron the successful competitor.” 

In discussing the paper, Mr. 
said: 

‘*The subject treated by Mr. Abbott is one 
that has occupied the attention of foreign 
engineers for some time, and it may be of 
interest to review some of the results thus 
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| : . 
far obtained, more especially as they seem to 
_ be more favorable than those obtained here. 


Mr. William Parker, chief engineer of Lloyds, 
states that stern-frames, rudders, and stem- 
pieces of ships, also crank-shafts up to 8 
tons weight, and a gun carriage 28 tons in 
rough and 17 tons finished, have been cast in 
steel, and are giving entire satisfaction, also 
locomotive axles. Great stress is laid by 
French engineers on the necessity for prompt 
removal from the moulds and annealing and 
tempering in oil after removal. <A test of a 
casting unannealed gave a tensile strength 
ot 32 tons and 16 per cent. stretch; when 
annealed, 33,7; tons and 17 per cent.; and 
when tempered in oil, 38,', tons and 17 per 
cent. 
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The tests by torsion, extension, trans- | 


Fuel Economy of Locomotives. 





By Pror. A. T. Woops. 





In a recent French work on American 
railroads* is a statement of which the fol- 
lowing is the substance: ‘‘ The style of con- 
struction peculiar to American locomotives 
is not calculated to reduce the fuel consump- 
tion to that of European locomotives. The 
small proportion of heating surface due to 
short tubes is as little qualified to utilize the 
heat produced by means of large grates as 
the very restricted use of expansion in the 
cylinders is to obtain the maximum work 


from the steam. Consequently, it is not sur- | 


prising that, while an average of 35 Ibs. 
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verse strains, percussion, rolling and ham-| coal per locomotive mile is not considered 
mering, and drop tests, all gave more favor- low in France, American locomotives still 
able results than the same on wrought iron. | average about 56 lbs.” 


Transverse tests of rough bars cast 1 inch | 


square gave a strain in exterior fibers of 
53,000 to 85,000 lbs. per square inch, and 
while tempered in oil 102,000 lbs., and, after 
planing, similar bars bent 90° to 100° before 
failure. It is claimed that for large masses 
hammering does no good, as it does not 
reach to the interior, and for this reason 
large shafts, etc., are just as likely to be 
sound when cast directly as when forged. 
Failures which have taken place, it is 


| 


This led the writer to make a few com- 
parisons between average bituminous coal 
passenger engines in this country and those 
used in France and England, omitting all of 
the special forms of boilers and engines 
which arein use on a few of our railroads, 
but which are not yet in general use. These 


| comparisons are now called to mind by an 


claimed, can all be traced to a lack of the, 


precautions necessary for sound work. A 


recent paper describes a method of making 


castings from wrought-iron scrap, which has 
been very successful. The result when best 
Swedish scrap was used, was to increase the 


strength of the iron about 20 per cent., and | 


4 


to diminish the elongation about 5 per 
cent. The iron is cast at a high tempera- 
ture, and the mouldsare specially prepared.” 


—-_ — 


More observation of the effect of introduc- 
ing feed-water at different points in a boiler 
is desirable. The custom is too much in 
the direction of feeding at the most con- 
venient point, and the results are sometimes 
unfortunate. More light on the best plan of 


introducing feed-pipes is needed. 


article which has recently appeared in tech- 
nical papers, in which various changes, and 
some of them startling ones, from an M. E., 
are recommended as the necessary means by 
which to produce an efficient locomotive. 
Now, the writer believes that there is un- 
doubtedly much room for improvement in 
some classes of engines, but also that as high 
an efficiency can be and is obtained by care- 
ful firing, from some American engines 
now in use, as from any simple foreign loco- 
motives. And, further, that the immediate 
causes which result in a high average con. 
sumption of coal are simply overwork, care- 


| less firing and insufficient boiler power for the 


sizes of cylinders used. These faults can be 
corrected without using larger grates than 
many now in use, and other improvements 
can then be added without necessarily re- 
modeling the whole machine. 


***Les Chemins de Fer en 


voinne and Pontzen., 


Amerique,”’ by La- 








As to overwork, it is wel] known that there 
are locomotives in all parts of the country 
which, apparently intended for the slow 
speeds of a few years ago, are now forced 
beyond all region of economy to haul trains 
at a speed of 50 miles per hour or over. 
When we consider that, for example, a 
16 x 24 engine, with 62” drivers, has at the 
above speed a mean piston speed of 1,085 
feet per minute, compared with a piston 
speed of 862 feet per minute for the same 
engine, with 78” drivers, and also consider 
the volume of steam thus required of a small 
boiler and small grate area, no one can doubt 
the overwork. 

In regard to careless firing, while it is by 


of | no means an easy matter to prevent escape 


of steam at the safety valve, it is 
evident to any observer that much 
steam, and consequently much coal, 
is thus wasted daily on many roads. 
The cause is probably to be found 
in the fact that in most cases the 
engineer and fireman have very 
little, if any, interest or object in 
saving coal. 

In regard to the relative propor- 
tions of cylinders and boilers, it 
would seem that the importance of 
their relative size is too often, under- 


estimated. For comparisoh, take 
(a), an American type, 17x24 en- 
gine, with 66” drivers, and (4), a 


Paris, Lyons and Mediterranean ex- 
press locomotive, having cylinders 
19.7” x 25.6” and 82.7” drivers. 
Suppose each to be running so 
that the cylinders are to be half- 
tilled with steam from the boilers at 
each stroke, and consider the num- 
ber of cubic feet of steam required 


, by each to run a mile. The first 
requires 
5280 \ 226.98 x 24 
—1928 ¢. ft. 


. (17.28) * 1728 

The second requires 2,203 cubic feet, but the 
boilers are so proportioned that while (a) re- 
quires about 117 cubic feet of steam per 
square foot of grate, and 1.9 cubic foot per 
square foot of heating surface, (2) requires 
but 96 and 1.5 cubic feet respectively. The 
average results of the comparison referred 
to above, while not differing as much as the 
two engines just mentioned, showed that we 
require of our ordinary bituminous coal pas- 
senger engines, as compared with sample 
French and English engines doing the same 
class of work, from each square foot of 
grate, 12 per cent. more steam than French, 
and 8 per cent. more than English, practice 
demands; and from each square foot of 
heating surface 22 per cent. more steam than 
French, and 17 per cent. more than English, 
practice. 

In these comparisons, the average results 
for the boilers, taken apart from the engines, 
do not vary widely. The ratios of total heat- 
ing surface to grate surface were about 67 
to 1 for the foreign boilers, and 62 to 1 for 
the American ; those of total heating surface 
to direct (fire-box) heating surface were, ap- 
proximately, 15 to 1 for French, 11 to 1 for 
English, and 9.5 to 1 for American; while 
the ratios of grate area to cross area of tubes 
were 6.8, 6, and 5.9 to 1 in the same order. 
It would appear that we make up in direct- 
heating surface what is lost by larger and 
shorter tubes. All of the above figures 
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. 
should be accepted with some allowance, 
for, although they represent an apparently 
fair average, the number of lecomotives con- 
sidered was small. It is true that many of 
our latest locomotives are being better pro- 
portioned than those considered ; and with 
proportionally larger boilers, larger driving- 
wheels for high speeds and greater boiler 
pressure, they are showing a corresponding 
economy, as might be expected. But the 
majority of passenger engines in use are of 
about the proportions here given, and, what 
is more to be regretted, more have been re- 
cently built. While it cannot be said that 
master mechanics are unprogressive, for to 
some of them we are indebted for nearly 
all of the practical improvements in locomo- 
tives of all classes, there still seems to be a 
disinclination on the part of many to adopt 
improvements which have been tested and 
approved by others. 

The writer concludes that the average 
American passenger engine can be made 
more economical, by a more ready adoption 
of appliances which have been proved to 
work well; by proportioning boilers with 
more regard to the amount of steam they 
will be required to furnish; by a system of 
premiums which will save coal directly, by 
giving the firemen a substantial reason for 
saving it, or by a blow-back to save coal by 
utilizing the waste from safety-valve; by an 
increase of boiler pressure; and by adopting 
a valve-gear which will give at early cut- 
offs a good diagram, compared with the 
theoretical card. When this is done, it will 
be time enough to figure on compounding. 

awe: = 


Shop Notes. 





Buncomb has got an old hand-gear cutter. 
He uses that tool for a kind of universal 
milling machine. It hasa hand-feed, and 
hand-setting. Every adjustment is by hand, 
and Buncomb calls it a ‘‘ handy machine.” 

One day Buncomb started the machine on 
300-8” spur-gears, and gave Joe the job of 
setting and feeding. 

Buncomb went to town and Joe got lazy. 
He cut two of those gears; there were 80 
teeth in each gear, and it took him eight 
hours to cut the two. He could’nt cut four 
or five at once. The spindle would not 
stand it. Joe figured out the fact that he 
could loaf some if the machine was self- 
feeding. He picked up two bevel-gears ; 
put one on back of the hand-wheel, as shown 
at C. The other gear D, he put on a short 
shaft, and boltedit to the carriage which 
carried the feed screw. Upon the end of 
this arbor, he put the pulley Z. 

Bis the pulley which drives the machine 
from the belt J. Joe put the pulley A, just 
back of 3B, as shown. 

Now, as A and #B, must rise and fall 
every time the machine is changed, and 7 
is continually moving in two planes, Joe 
thought first of an india-rnbber belt, and 
then he thought of the round belts used with 
portable drills. 

Band H were nearly in line. Joe gotfour 
pulleys about 4” in diameter. They were 
fitted with screw shanks, and he screwed 
them into a floor joist as shown by J, J', 
J* and J*. Another pulley was fitted with a 
weight J/, like G@. 

Joe got a }” round belt A, and belted his 
machine as shown in the cut. As seen by 
the arrows, none of the working pull comes 
upon the weighted pulley G, therefore it has 
nothing to do but keep the belt tight, and 
move up and down as # and # change their 
position. As all the pulleys have their faces 
grooved to fit the belt, there is no danger of 
its running off, even if the pulleys get badly 
out of line. 

When Buncomb got home next day, Joe 
was doing ‘‘ government” work on a little 
steam-engine, and listening for the gear- 
cutter to get through a cut. 

Buncomb looked it all over, and gave Joe 
$5. Buncomb straightway went to work, 
and rigged the thing on a lathe. 

He put a pulley on the cross-feed, just as 
Joe did with the gear-cutter, and put 

another pulley on the biggest change gear he 
had. A little figuring gave him the speed; 


the gear and pulley were put on the second | mixture alone. 
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stud, and driven by gearing from the 
spindle. 

A double-sheave pulley-block, hung over- 
head answered for 7, and J‘, and another 
block answered for Z* and J°*. 

Only one thing bothered Buncomb. It 
required a heavy weight at H, to prevent 
the belts slipping on Z, but he soon cured 
this by turning a broad groove on A and Z, 
and then giving the belt a whole turn around 
both pulleys. 

Buncomb says that the next lathe he rigs, 
he shall run A right along level with the 
bottom of /, and let it return over head ; he 
will need no more pulleys, and the belt will 
be out of the way. 

The handle F’, is loose in the hand- wheel. 
It ships into a hole C, and is held by a spiral 
spring between /’ and C, and bearing against 
F and a small pin through the large one, 
close to C. Buncomb says he don’t know 
of any patent on the device, and that it 
works first rate. 


ape 


Tests of Relative Strength of Different | 


Foundry Mixtures. 





By Rozperr E. Masrsrs. 





Since my article on ‘‘ Toughened Cast 
Iron” appeared in the AmMerioaN Maonrnist, 
Oct. 3d, there has been so much interest ex- 
pressed on that subject in letters to me from 
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put 150 pounds of this mixture into each. 
To one I added 20 pounds cast-steel scrap, 
another 20 pounds malleable iron, and the 
other 20 pounds of wroughtiron. This made 
the mixture in each of these three ladles, 
Hazleton, 44,5, per cent.; Appleton, 29,%, 
per cent.; Scrap, 141? per cent., and the 
other metals 111% per cent., unless my 
‘‘arithmetic is twisted.” After the bars had 
been cleaned, I marked each bar so that 
there would be no mistake made. In {addi- 
tion to this I had some forms written out for 
each bar leaving a space blank for the 
number of pounds of each test. 

Prof. King tells me he was very careful 
to fill out the blank space immediately on 
testing each piece. The following is the 





result : 

Tensile Strain Bars 1” Square. 
Oast Iron alone... ..5... 6s 18,770 lbs. 
Cast Steel Mixture............ 28,130 ‘* 
meneadie Iron “i. .ceccse 18,610 ‘ 
|Wrought ‘ > Shoes wed 28,530 ‘* 


The bar of Malleable iron mixture had a 
small flaw in it. 


Transverse Breaking Load—Bars 1” Square 
4” Between Supports. 


‘Cast Iron alone........... . 5,240 Ibs. 
| Cast Steel Mixture...........: 10,770 = ** 
Malleable Iron ‘“* ....... enoepteo fs 
Wrought ‘“ Se sce Mares a;eu0. * 





manufacturers, I concluded to make a series| 


of tests on the relative strengths of the 
different mixtures. 

On asking permission of Mr. William H. 
Wheeler, manager of the Eclipse Wind 
Engine Company, to have these tests made, 
he not only granted permission but stated 
that he would furnish anything that I re- 
quired to make them. I then laid my plans 
before Prof. Charles I. King, instructor in 
practical mechanics,"and superintendent of 
the machine shops of the Wisconsin State 
University at Madison. He very kindly 
offered to make the tests for me, and I now 
have the pleasure of placing the result 
before the readers of this journal. 

Test bars were made in two sizes 1” 
square, and $” square, each 8” long, 
moulded and poured in a horizontal posi- 
tion. The moulding and pouring of each 
set of bars was done as near alike as skill 
would permit. The bars were gated at each 
end. We poured the metal in at one end and 
flowed fifteen pounds through at the other 
end. Before pouring, the metal for each set 
was allowed to cool to about the same 
temperature, as near as we could judge, 
which was rather dull. 

The charges in the cupola were 2,400 
pounds each, made of a mixture of 50 per 
cent. American Scotch (soft iron) from a 
black brand obtained at Mineral Ridge, 
Mahoning County, Ohio. (It is a coke iron 
known as Hazleton number one.) 334 per 
cent. hot-blast charcoal iron made from 
Lake Superior ore, from Outagamie County, 
Wisconsin and known as Appleton (hard) 





No: 2, 16} per cent. good machine scrap. 
I first poured a set of bars from this 
I then took three ladles and 








The test for compression was made on 
pieces }” square, as their testing machine 
was not capable of crushing bars 1” square. 

In this jtable of tests it will be noticed I 
have the results on all-steel rail and all-steei 
scrap ; these were two pieces }’” square that 
I had saved as the result of some of my 
experiments made at the Columbus Iron 
Works. The steel railbar was a casting 
made from all-steel rails melted in a cupola 
without any other mixture. The other was 
a cast bar of all-agricultural-steel scrap. 


Compression or Crushing Force Required on 
Bars $" Square. 


Cast Iron alone...............28,250 Ibs. 


Cast Steel;Mixture.......... .37,400 ‘* 
Malleable Iron “ .... .....32,290 ‘ 
WroughtIron ‘ ....:.... 38.540 ** 
| Steel Rail Casting........... 35,300 *¢ 
Scrap Steel ‘ . 40,000 * 


Transverse Breaking Load—Bars }'’, 2" 
Between Supports. 


Cast Iron alone............... 2,180 lbs. 


Cast Steel Mixture........ . 8,180 * 
Malleable Iron ‘“* .......... 3,000‘ 
Wrought “ “ .......... 8,450 « 
Steel Rail Casting............ 2,400 ‘* 


The scrap-steel casting was not long 
enough to get a transverse test made. In 
the tests for compression all of the pieces 
broke diagonally the length of the bar from 
the upper to the lower end, except the steel 
rail and scrap-steel bars. The steel rail bar, 
parted exactly through the center from end 
toend. The steel-scrap bar was crushed all 


around the upper portion leaving, the lower 
half intact. 
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per cent. Appleton, No. 1 (hard); 334 per 
cent. Hazleton No, 1 (soft), and 162 per 
cent. machine scrap. The bars cast and 
tests made on the same plan as the others 
show equally satisfactory results of all the 
mixtures over cast iron alone. The Mallea- 
ble iron bar in this last mixture was sound 
and stood a tensile strain of 26,000 pounds. 

I am aware that had these bars been 
poured in a vertical position with good hot 
fluid mixtures they would have shown 
higher figures, but as my only object was to 
see what they would stand in comparison to 
each other, I let the ladles stand after the 
other metals had been put in them and 
stirred them up until I was sure the mixture 
was thoroughly made, which made _ the 
metal rather dull. 


BB» 
One of the most essential things about an 
insurance company is that the financial con- 
dition be sound. Reports having been circu- 
ated detrimental to the Hartford Boiler 
Insurance Company in the Northwest, the 
Insurance Departments of Minnesota and 
Illinois made a careful examination at the 
company’s request last August. In the 
report they say : 

‘¢The financial condition of the company 
is in every sense satisfactory. It had on the 
10th of August, inst., $527,194.55 of good 
interest-paying assets, and but $172,561.53 
of liabilities, aside from its $250,000 of 
capital stock, and showed a clear surplus to 
policy-holders of $354,633.02, and a net 
surplus of $104,633.02. The investments of 
the company may be regarded as first-class. 
It is rather a remarkable fact that out of a 
total of 257 real estate mortgages, securing 
$216,800 of loans, there is no over-due 
interest. We found the books, papers, and 
accounts of the office in admirable shape. 
Order and method prevailed in all parts of the 
company’s business. Its management is 
able and skillful. We were especially im- 
pressed with the small proportion of ‘‘losses” 
to the total expenditures. “The governing 
idea in the company’s business seems to be, 
‘*an ounce of prevention is worth a pound 
of cure,” and consequently its heaviest ex- 
penditures are incurred in its inspection, or 
what might be called its ‘‘ preventive’ de- 
partment. In 1884 it expended in this de- 
partment $101,954.66, and its total losses 
were but $16,278.34. It is very plain that 
the small loss account is but the inevitable 
consequence of the admirable and thorough 
inspection system enforced by the company. 
It would be a blessing to the country if the 
same system could be generally applied to 
the fire insurance business. 

‘Tt affords us much pleasure to be able to 
testify to the soundness and strength of the 
Hartford Steam Boiler Inspection and Insur- 
ance Company. It has no weak places 
under its present able management, and is 
not likely to develop any. The company is 
worthy the fullest confidence.” 

9 ee 


A New Feature in a Rope Railway. 





In the rope railway proposed to be built at 
Genoa, from Balzaneto to the Madonna della 
Guardia, no stationary engine will be re- 
quired, as Mr. Agudio, the engineer, in- 
tends utilizing the power of the same loco- 
motive that will be employed for bringing 
the train from Balzaneto to the foot of the 
iacline to the sanctuary, a vertical height of 
700 metres (2,296 feet). This power will be 
transmitted, as in the case of the Superga 
line, by an endless wire rope, driven at a 
high speed, to a specially constructed ap- 
paratus, or ‘‘locomotore,” which receives 
the energy thus conveyed to it, and utilizes it 
for the direct haulage of the train. In this 
way, One of the principal drawbacks in the 
application of this system will be avoided, 
as the traffic on such lines is very variable, 
and the expense of keeping a stationary en- 
gine of at least 250 horse-power, forms a 
serious item in the working expenses.— 7’he 
Machinery Market. 
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The malleable iron fitting companies 
throughout the United States have advanced 
prices ten per cent. and say the state of trade 





| We then reversed the mixture, using 50 





warrants it, all being behind on orders. 


area of 


- oo © 2 @& = 4 ff Of ee 








ia 


DeceMBER 5, 1885] 





AMERICAN 


MACHINIST 





Twist Drills. 





By Wittram H. Tuorneg, Paicaperpaia, Pa. 





\ PAPER READ BEFORE THE AMERICAN SOOIETY 
OF MEOHANIOAL ENGINEERS. 





The following paper is offered as an in- 
quiry in‘o the requirements of the cutting 
edges of twist drills, and as a suggestion of 
a mode of procedure by which a proper 
form for them may be determined. 

Each lip of a drill is required to cut a 
shaving from a metal surface and should be 
in the shape of a wedge. The angle in- 
cluded between the faces of the wedge, will 
be called the cutting angle, and that be- 
tween the surface being cut and the adja- 
cent face of the wedge, the angle of clear- 
ance. In order to secure the greatest effi- 
ciency in cutting different metals, these 
angles should be varied, but on acconnt of 
the inconvenience of having to keep a dif- 
ferent set of drills for each metal, a com- 
promise has been evolved which is reason- 
ably efficient for them all. It is known that 
the best cutting angle for wrought iron is 
about 60 degrees and for cast iron about 70 
degrees, the angle of clearance being from 3 
to 5 degrees; hence, if we take 65 degrees 
as the cutting angle of a drill, it will answer 
for either metal. 

The body of a twist drill is a cylinder, 
grooved on two opposite sides. The inter- 
sections of these grooves with the end of 
the drill form two lines, the straight por- 
tions of which should be parallel with each 
other and at a distance apart equal to about 
one-eighth of the diameter of the drill and 
leading from the circumference a little past 
the axis, then curving backward in a direc- 
tion opposite to that of the rotation of the 
drill and again touching the circumference at 
a distance of rather more than a quadrant 
from the starting point, as shown by the ac- 
companying drawing (Fig. 61). If these 
grooves were parallel with the axis, it is evi- 
dent that the cutting angles of the drill 
would be 90 degrees, less the clearance, or 
say 85 degrees. In order to reduce these 
angles to 65 degrees, the amount required, 
the grooves are cut spirally, making the 
angle of the spiral about 20 degrees, or its 
pitch about nine times the diameter of the 
drill. This makes the cutting angle correct 
only at the part of the lip farthest from the 
axis, while it will increase in magnitude 
from this point in to the point nearest to the 
axis; but, as the speed diminishes at the 
same time, this increase of the cutting angle 
is not objectionable. For brass, the cutting 
angle should be from 80 to 90 degrees; 
therefore it is best either to use a flat drill or 
to alter the cutting angles of the twist drill 
by grinding off the lips by planes parallel to 
the axis and to each other. Another object 
in making the grooves spiral, is the lifting or 
screwing out of the chips from the hole 
which is drilled. 

The distance between the parallel sides of 
the grooves at the axis gives the necessary 
strength to the center or web, while the 
strength and stiffness of the drill are further 
increased by the metal adjoining the curved 
parts of the grooves. The cylindrical por- 
tions of the drill, which are left between the 
grooves, should be backed-off from their 
forward edges, in order to diminish the rub- 
bing surface and to prevent undue friction 
and sticking. 

The angle of clearance of the lips is ob- 
tained by the shape to which the end sur- 
faces of the drill are ground, and the 
straight part of the intersections of these 
end surfaces with the grooves forms the cut- 
ting edges. The most efficient shape for 
these end surfaces can best be determined 
by considering that the surface of the metal 
being cut is in the form of a hollow cone, 
truncated a certain amount, depending on 
the thickness of the web of the drill. The 
cutting edges of the drill will touch this 
hollow cone in straight lines. Now, imagine 
a portion of a conical surface to coincide 
with this hollow cone and then to be rotated 
about one of these straight lines through an 
angle of, perhaps, 5 degrees. It is evident 
that this would produce an uniform and 








similar clearance throughout, and would 
form the most perfect clearance possible. It 
is the object, therefore, to approximate this 
in shaping the end of the drill. As the two 
cutting edges are straight lines, parallel to 
each other, but ata distance apart equal to 
the thickness of the web, and as each is pro- 
duced by the intersection of a conical sur- 
face with one of the grooves of the drill, 
these conical surfaces must be selected so 
that their intersection with each other will 
produce a proper form of chisel point, and 
so that they will approximate as nearly as 
possible to the surface of the hollow cone. 
The accompanying illustration (Fig. 61) 
represents on a scale of one quarter size a 2- 
inch and }-inch drill as they should be 
ground by a well-designed machine, the 
complete conical surfaces and intersections 
being shown by fine lines. In these drills, 
the apices of the conical surfaces are moved 
away from the apex of the hollow cone a 
sufficient distance to produce, by the inter- 
section of the surfaces, a proper form of 
chisel point; the axes are inclined so that 
the radius of curvature of the surface at the 
outer end of the cutting edge corresponds 
with that of the hollow cone; and these 
axes do not lie in the same plane but in 
parallel planes, at a distance apart greater 
than the thickness of the web of the drill, so 














Fig. 61 


that a tangent to the conical surface will 
make an angle of 5 degrees with a tangent 
to the hollow cone at the outer end of the 
cutting edge. 

The shanks of twist drills are turned 
tapering, but unfortunately there has been 
no sensible standard adopted either for their 
diameters or the amount of taper. Each 
machine-tool builder has made the sockets 
in the spindles of drilling machines, lathes, 
etc., as circumstances or the fancy of the 
moment happened to suggest. The Morse 
Twist Drill Company established a standard, 
which has been adopted by most drill manu- 
facturers and some tool builders, but, by 
some unaccountable perversity, the diame- 
ters are uneven and irregular, and each 
different size has a different taper. They 
also adopted, as a method of driving the 
drills, the use of a flat tongue, milled on the 
end of the shank and fitting in a slot across 
the bottom of the socket, which method has 
unfortunately been almost universally fol- 
lowed. This tongue frequently twists, its 
corners get rounded, and it injures the slot 
in the socket, soon rendering the latter use- 
less. A far better device, to which the 
writer has been long accustomed, is a key 
fitted permanently into the socket and ex- 
tending the entire depth of the latter. This 
key fits a groove in the shank of the drill 
and supplies a perfect means of driving the 
latter, with a minimum of wear and strain. 
The end of the shank, for a short distance, 
is turned smaller, and is hardened to pre- 
vent any upsetting by the use of the drift or 
wedge in removing the drill. The amount 
of taper, proper for the shanks, is a disputed 
question. The Morse taper averages less 





3 








than § inch in diameter per foot of length, or 
an included angle of about 2° 54’, but with 
drills driven by means of a key, } inch per 
foot is better, as it enables the drills to be 
more readily removed from the socket, and 
at the same time prevents them from falling 
out by their own weight. 

The following table gives the proportions 
of the Morse taper drill shanks. The diame- 
ter is measured at the mouth of the socket. 
The length is measured from this point, 
parallel with the axis, to the end of the 
shank. The taper is the amount of increase 
in the diameter per foot of length. 


MORSE STANDARD DRILL-SHANKS 





Diameter. Length. Taper. Thickness of 
ronzue. 
475" | 34” 604 13” 
.699"" 2.86” o..” , 
.936" 8 51°” 601” , 
1.931” | 45” 615" the 
1.746” 5.76" 625” me 


The writer suggests the following as a 
table of standard proportions for the shanks 
of twist drills. 


PROPOSED STANDARD DRILL-SHANKS. 


Diameter Thickness of 
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Length. Taper. 
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DISSOUSSION. 


Mr. George R. Stetson, Superintendent of 
the Morse Twist Drill Co., said: 

In the matter of the proper grinding of 
twist drills,the manufacturers are interested, 
as the one thing standing in the way of their 
more general use is the want of care in their 
grinding. 

The common practice, among metal-work- 
ers, of grinding a tool where it is dull, with- 
out regard to the proper form, works badly 
for twist drills. 

The larger proportion of drills returned 
cracked up the center and complained of as 
defective, are broken by not having the 
clearance back of the cutting-edge properly 
removed. 

There are several machines now in use 
that secure automatically the proper angle 
and clearance. 

Their prices range from $100 to $200, the 
makers uvt being able to furnish them for less. 
I would suggest that any one making a ma- 
chine for $50 to $70 to grind drills from }” to 
13”; or, better still, from 4” to 2’, would be 
a public benefactor. 

In hand-grinding, it takes but little prac- 
tice to give the circular clearance. Rest the 
drill on the left hand and move the shank 
by the right hand. 

The clearance can be measured by resting 
the drill point on a plain surface, and hold- 
ing a common rule parallel with its sides 
and noting. 

In a drill not much worn, the angle of 59 
or 60 degrees, which forms the cutting lip, 
in combination with the angle of 27 degrees, 
which is the angle of the spiral at the point, 
will produce a straight cutting lip or edge. 
Any deviation in the angle of the cone or 
cutting lips produces a hooked or irregularly- 
formed cutting edge. These conditions 
change somewhat as the drillis worn to- 
wards the base, as the angle of the spiral | 
changes. 

To show that it pays to study to get the| 
best results with drills, I give some figures | 
furnished me by a superintendent of a works | 
where drilling is an important feature. He 
writes: ‘I have drilled with one ;°;" drill 
4,383 holes, each 2” deep, in annealed cast 
iron. I drilled 1,200 pieces in one day, equal- 
ing 200 feet deep. The drill is running | 
1,000 revolutions per minute and feeding 6” | 
per minute. One thousand revolutions of a 

&;” drill gives about 82 feet per minute of | 
speed at the periphery of the drill.” I 
watched the working of a 3” inch drill in| 
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the same class of work. In this case the 
work revolved, the drill having only its for- 
ward or feed motjon. The work made 528 
revolutions per minute. Feed was 88 to the 
inch, and the work was drilled 43” deep in 
51 seconds, feed being 6’ per minute, and ve- 
locity of periphery of drill nearly 52 feet per 
minute. In both the above cases the cast 
iron was thoroughly annealed. The table 
of speeds of twist drills published by the 
Morse Company, gives about 20 feet per 
minute for iron. In a good quality of cast 
iron this could be 30 feet. On steel as 
usually annealed, 20 feet per minute is fast. 
Better results are obtained at 16 to 18 feet 
per minute. The conditions of stock vary 
so much that any table of speeds must be 
used with judgment. 

Regarding the standard taper for the 
shanks of drills, the idea of Mr. Morse was 
to establish a standard taper of 8” to the 
foot. He commenced ina very limited way 
to make drills in Bridgewater in 1862, and 
did not secure the aid of capital until the 
summer of ’64, when the Morse Twist Drill 
and Machine Company was formed and _ his 
works moved to New Bedford. The first 
set of hardened and ground standards were 
made in ’72, and the original idea of §” to 
the foot taper had been departed from or 
was not accurately established at first. The 


-| stock of drills in hand would have made it 


difficult to have made any change, and the 
error has been allowed to continue. The 
greatest deviation is in the No. 2 shank, and 
amounts to .025” in a foot, or .0059 in the 
length of the shank. It would be much 
easier to correct this error than to establish 
a new standard. The objection to a sharper 
angle or taper is that the drill has a ten- 
dency to draw out of the socket when com- 
ing through its work. This twiststhe tongue 
and produces most of the trouble complained 
of, and would be best obviated by a taper 
less than §” per foot. The Standard Tool 
Company, of Newark, established a standard 
of ,°,’ taper per foot. 

The desire to avoid the waste of stock re- 
quired to make the taper shank to drills will 
ultimately lead to the more general use of 
straight-shanked drills and the chuck that 
will hold them strong and true, to get all 
the work out of the larger sizes of drills 
without their slipping, I would recommend 
as a secondary problem to the man who 
should succeed in making the ideal grinder 
for 50 dollars. 
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Gold Product of the World. 





The value of the gold product in 1884 is 
placed at $93,000,000, and that of silver at 
#120,000,000. These figures mean little, ex- 
cept as taken in comparison with those of 
previous years. The value of the gold pro- 
duction is seen, however, to be 2 per cent. 
less than that for 1883; 9 per cent. less 
than that for 1882, and 13 per cent. less than 
that for 1881. Between 1851 and 1860 the 
annual yield was $134,000,000, or 30 per 
cent. more than thatfor the past year, and 
in the succeeding decade, 1861 1870, it was 
25 per cent. greater. Thus has the produc- 
tion decreased, not only since the golden 
period of 1850, but year by year since 1880. 

Bradstreet’s. 

le 

The Buffalo, New York and Philadelphia 
and Nickel Plate roads had a moving job on 
hand on Sunday last. The two companies 
wanted to move the station building from 
Earnham to Hamburg-on-the-Lake, a dis- 
tance of fifteen miles, where the tracks 
run side by side. Early on Sunday morn- 
ing a flat car was placed on each track, 
and the building was put upon them. Two 
engines running parallel with each other 
were attached to the cars, and together they 
drew the station to its new resting place, 
where it was unloaded and made ready for 
business Monday morning.-— Buffalo Hzpress. 

lle 

Typographical Union No. 6, of New York 
City, will hold their annual ball at Tam- 
many Hall, on December 4th, next, in aid of 
their general fund. They will doubtless 
have an enjoyable time. 
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Dickson’s Expansion Packing Rings. | 

The engraving shows a packing-box in 
section, with these packing rings applied. 
The rings are made of anti-friction metal, and 
are put in the box in halves. As will be seen 
single Y rings are used top and bottom, and 
a double Y ring at center of length. It will 
be readily understood that, in screwing up 
the gland, the Y rings strike the packing in 
the center expanding it each way against 
the walls of the box and the rod. 

The manufacturers of this packing are 
Dickson Bros., Brooklyn, N. Y. 
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** Millwrights—Mechanical Engineers.”’ 





By James F. Hoparr. 

We don’t hear much now-a-days from the 
good chaps they used to call millwrights 
They don’t call themselves by that name 
now. They call themselves mechanical en- 
gineers. 

We don’t want to hear from the old mill- 
wright who could pare away half a day on 
two or three cogs of a mortise gear. We 
want to know about the boys who craw] 
into old wheel pits to replace a stick of tim- 
ber which has rotted out, and then find that 
8,000 or 10,000 feet of lumber are necessary 
before the job is completed. 

We want to know more about the every- 
day men who are always ready with a way 
to get out of a difficulty, or to get up an im- 
provement on a process, as a matter of 
course. 

We have been down there, and have done 
our share of the dirty work, and the Sunday 
work, too. Let’s be a good, honest mill- 
wright for a day or two. We get into a mill 
with all the machinery lying loose, steam. 
engine to be set, shafting to be put up, lines 
run, and all the responsibility to stand. Per- 
haps the masons have not run their lines 
and levels as well as they might. Probably 
the levels area ‘‘ bit” out, and a mason’s 
“bit” is never less than 4)”. 

Then the carpenter’s work has to be reme- 
died. The carpenter always knows where a 
bolt-hole must come, and he always drives a 
40-penny spike in the exact spot. 

The millwright has got boxes to scrape, 
keys to refit, new key-seats to cut with cape 
chisel and hammer. All the machinery 
seems to be on raw edges when it first starts, 
and the millwright hasto be on deck with 
wrench, oil-can and brains. You couldn’t 
stand it to pay a good price for your work 
and have all these things adjusted in the 
shop where they ought to be done. No! 
You squeezed down the price to the lowest 
cent, and then got what the maker could 
give, while we poor millwrights have to 
stand in the breach. 

After we get the work done, then comes 
the hardest job, and that is to get our pay. 
The machine man has been paid, and so 
have the carpenters and masons, and if there 
is any money left, the millwright stands a 
slight show of getting some—sometime. 

Perhaps we have got a job in some big 
concern. We are expected to keep it run- 
ning all the time, and never ask much ma- 
terial wherewith to repair. Perhaps we have 
got to make alterations, and work around 
and over barefaced death in the shape of 
running machinery. 

We remember once putting in a fric- 
tion-clutch pulley wherewith to work a 200 
H.P. Porter-Allen engine with 500 H. P. 
water-wheels. Well, we put it in, and then 
we must devise means of working the 
clutch-pulley from the engine-room, 150 feet 
distant. 

A screw was devised to work the clutch 
lever, and geared to a shaft to reach the en- 
gine-room. Three 24” brick walls, one 36’ 
stone, and two wooden walls were the ob- 
structions, to say nothing of total darkness, 
much water and dirt. The course of the 
shaft was not in line with the building. It 
was not level. There was no way of stretch- 
ing a line, either in the rooms above, or be- 
side the place. We figured it out ‘ and 
then guessed at it.” We dug holes through 





the walls and tried to draw a line, but could 
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do nothing with it in the dark, and, by) 
crawling over it, kept knocking it down. | 
We got six petticoat lamps, and trimmed 
them to give nice little lights, about 3’ long. 
We put one at each end of the shaft space, 
on wooden targets, and then had Mike jug- 
gle a lamp at the next bearing, until he got 
it exactly in line. Then he took the next 
lamp, and so on through the whole distance. 




















Diokson’s Expansion RIn@s. 


We got that shaft in straight; built up the 
walls around pieces of pipe which were 
slipped over the shaft; got the clutch to 
running, and then were ready to ‘‘figure on 
a siphon condenser for our 200 H.P. engine, | 


or to go to the wheel-pit and set up a water- 





very convenient for inside dovetailing. In- 
stead of setting the index point at the center 
of the division mark, this tool is adjusted so 
as to show the full size of the mark forward 
of the index. The quadrant is plainly and 
correctly divided to degrees. 

This tool is made by the Victor Mfg. Co.. 
Athol, Mass. 
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An Excellent Course of Scientific 
Lectures. 





The Franklin Institute, of Philadelphia, 
has established a course of lectures which 
presents admirable features. Following is 
the course complete : 


Nov. 2, Mr. R. D. Baker, of Philadelphia, 
Introduction to Elementary Chemical Course. 
(Illus ) 

Nov. 6, Prof. Coleman Sellers, Franklin 
Institute, Introductory to the Course on Me- 
chanics. 

Nov. 9, Mr. R D. Baker, Chemism, Chemi- 
cal Physics, Quantivalence. 

Nov. 13, Lieut. Bradley A. Fiske, U.S. N., 
Electricity in Warfare. 

Nov. 16, Mr. R. D Baker, of Philadelphia, 
Hydrogen, Chlorine, Oxygen and Laws of their 
Combination. (Iilus.) 

Nov. 20, Mr. Coleman Sellers, Jr., with 


Wm. Sellers & Co., Philadelphia, Oliver Hoans 


and his Inventions. 

Nov. 23, Mr. R. D. Baker, of Philadel- 
phia, Nitrogen, Carbon, Organic Compounds. 
(1Uus.) 

Nov. 27, Lieut. John P. Finley, U. S. Sig- 
nal Corps, Washington, D. C., Tornado 
Study: Its Past, Present and Future. 

Nov. 30, Prof. Persifor Frazer, D. Sc., 
Franklin Institute, Réswmé and Conclusion. 
(Illus.) 








‘*Vioror” Brvet PRoTRACTOR. 


wheel step, look after the oilers or set a new 
steam-boiler. 

At any time the poor millwright must be 
ready to go up to the office and listen to six 
months’ work which must be done before 
Saturday night, and to stand a_ genteel 

‘*sheoling ” because Pat or Mike burned 
out a box, or smashed up an engine. 

We can do this work 312 days per year 
and be a millwright, but the chap in tight 
pants, who carries an indicator-box in his 
hand, will kick like mischief if he hears 
anybody call us mechanical engineers. 


—— 





The ** Victor” Bevel Protractor, 

This is a very convenient tool for machin- 
ists and tool-makers. The blade swings 
between the two working faces of the head 
or stock, and when clamped at any degree 
the angle may be set off to the right or left 
without further adjustment, by simply turn- 
ing the tool over. 

By means of the index point and divided 
quadrant, the blade may be set at any angle 
from 0 to 90°, and firmly clamped. The 
blade slides its full length on the working 
edge of the sector thus giving a long bearing 
surface and not liable to wear. The blade 
may also be drawn back, leaving the face of 
the head clear for use on surface plates and 
on platens of planers for setting the head at 
any angle—a very valuable feature. An 
extra blade, three inches long, brought to a 
point by beveling off one side at an angle of 
30 degrees, is included with the tool, and is 


Dec. 4, Mr. A. H. Emery, of Stamford, 
Conn., Testing Machines as Instruments of 
Precision. 

Dec. 7, Dr. N. A. Randolph, Biological 
Department, University of Pennsylvania, 

‘ood. (Illus ) 

Dec. 11, Prof. A. E. Dolbear, Tuft’s Col- 
lege, College Hill, Mass., Telephone Systems, 

Dec. 14, Dr. N. A. Randolph, Biological 
Department, University of Pennsylvania, 
Nutrition. (Iilus.) 

Dec. 18, Wilfred Lewis, with Wm. Sellers 
& Co., Philadelphia, 7he Mechanical Powers. 

Dec. 21, Dr. N. A. Randolph, Biological 
Department, University of Pennsylvania, 
Digestion. (Iilus.) 

Dec. 28, Dr. Wm. H. Wahl, Secretary of 
Franklin Institute, Philadelphia, Water Gas. 

Jan. 4, Dr. Henry F. Formad, Biological 
Department, University of Pennsylvania, 
Germs: Their Influence on Health. (Jilus.) 

Jan. 8, Mr. M. N. Forney, late Editor R. 
R. Gazette, New York, Hvolution of the Loco- 
motive, 

Jan. 11, Prof. S. P. Sadtler, University of 
Pennsylvania, Coal Tar Distillation. 

Jan. 15, Col. Wm. Ludlow, Chief En- 
gineer Water Department, Philadelphia, 
Water Supplies of Cities. 

Jan. 18, Col. Geo. E. Waring, Jr., Sanitary 
Engineer, Newport, R. I., Subdject to be an- 
nounced, 
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Jan. 22, Mr. John Hartman, of Taws & 
Hartman, Philadelphia, Swudject to be an- 
nounced, 


Jan. 25, Mr. C. J. Kintner, Chief Exam- 


iner, Department of Electricity, U. 8. Pat. 
ent Office, Washington, DC., The United 
States Patent Office Historical Electrical A ,)- 
paratus 

Jan. 29, Mr. Oberlin Smith, President Fr. 
racute Machine Company, Bridgeton, N. || 
Flow of Sheet Metal in the Drawing Proce... 

Feb. 1, James Christie, Pencoyd Ir; 
Works, Philadelphia, Hlementary Problems 
Bridge Construction. 

Feb. 5, Mr. T. C. Search, Textile Man 
facturer, Philadelphia, 7echnology of Wo, s/ 
Manufacture. 

Feb. 8, Prof. M. B. Snyder, Central Hi; 
School Philadelphia, Zhe Relations of Pi 
Research to the Electrical Exhibition. 

Feb. 12, Mr. Rudolph Hering, Sanitary 
Eaogineer, Philadelphia, Sanitary Plumbiny 
Feb. 15, Mr. C. John Hexamer, Petrolew, 

its History, Chemistry and Geology. 

Feb. 19, Prof. J. E. Denton, Stevens [nsti- 
tute of Technology, Hoboken, N. J., Prac 
cal Example of the Laws of the Conservation 
Energy. 

Feb. 26, Mr. C. John Hexamer, Petrolew: 
How Obtained, Refined and Tested; Uses as ui 
Tiluminant. 

Mar. 1, Mr. Carl Hering, of Puiladelphia, 
Dynamo-Electric Machinery. 

Mar. 5, Mr. C. John Hexamer, Petroleum : 
Products of Petroleum and their Uses in tiv 
Arts. 

Mar. 8, Mr. Carl Hering, of Philadelphia, 
Dynamo- Electric Machinery. 

Mar. 12, Prof. Cleveland Abbe, U. 3. 
Signal Office, Washington, D. C., Signal 
Service Apparatus and Methods. 

Mar. 15, Capt. Otho Ernst Michaelis, U. 5. 
A., The Function of Electricity in the De- 
velopment of Marksmanship; or, Hlectrv- 
Ballistics. 

Mar. 19, Prof. De Volson Wood, Stevens 
Institute of Technology, Hoboken, N. J., 
Subject to be announced. 
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Manipulation of Steel and the Boiler of 
the Steam Barge B. W. Arnold, and 
the Behayior of the Steel Plates Used 
in Its Construction. 





By W. L. Clements, MEoHANIOAL ENGINEER, 
InpustTRIAL Works, Bay Crtry, Mion. 





The sudden fracture of flanged steel boiler 
heads, also the peculiar action of high-grade 
steel when subjected to punching and form- 
ing, have formed an opinion of unreliability 
among steel users and boiler makers. The 
failures after manipulation in steel made by 
the best manufacturers and stamped, are 
quite frequent, and the pecuniary risk to 
which the manufacturer is subjected, the 
danger to life and property, of the user, 
have rendered it necessary that some of the 
causes of -failure should be known. 

Figs. 1, 2 and 3 (page 5) show the action of 
steel plate improperly manipulated. Fig. 1 
is a flanged boiler head, which, several days 
after flanging, upon accidentally falling on 
the ground, was fractured as shown. Fig. 2 
is the lower portion of a crane jib, con- 
structed of §-inch steel, which, several weeks 
after being formed and riveted together, 
suddenly fractured. These were cases in 
practice. It may be remarked that the 
workmen employed in boiler works gener- 
ally, are, as a rule, good operatives in iron 
plate, but have a great deal to learn in the 
manipulation of steel. There is no doubt 
that such accidents are caused by internal 
stresses set up in the plate by improper 
manipulation, for the fracture relieving the 
strain, the material is found to be ductile. 
With iron plate manipulation is easier and 
such accidents could not have occurred. 
The case of the Arnold’s boiler is nota 
similar one, but the illustrations given show 
that local heating and manipulation may 
induce stresses, which endanger the entire 
structure. 

The advantages in the use of steel for 
boilers, are manifest; its great strength, 


which allows a reduction of 25 per cent. in 
thickness from that required in iron, and 
allows an increase of over 30 per cent. in 
pressure, if the same thickness as of iron be 





Its 


used, and its ductility and durability. 
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cheapness of late in the United States has 


prought it within reach of all manufacturers. | samples were taken, as near the fracture as the sheet. 


Its merits are acknowledged, but until our | 
workmen learn to manipulate steel properly, 
its use should be entered into with some 
hesitation. 

The use of steel for marine and stationary 
poilers, was as prevalent in England eight 
years ago, as itisin Michigan to-day. In 
1878 boilers were generally made of iron 
throughout the country. In the report of 
tbe English boiler surveyors, and in the ex- | 
perience of English users, we find that | 
their old troubles are ours of to-day. 

In the Arnold’s boiler were used steel 
plates, stamped by a reputable steel maker, | 
coupons all tested by the local boiler in- | 
spector, and in every requirement of law | 
were found to be satisfactory. Yet the 


boiler gave way when its working pressure | 


was but slightly passed. Similar cases have 


occurred, and more has been thought on the | 


Vig. 1. 


subject than published. 
It may be mentioned that 


must account for the fracture. Accordingly 


| possible, the results of which are given. 


SOLE IN we fi ty 
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the adiene. No. 2 smile | is crosswise of 
It will be seen that the tensile 


strength of the fractured plate is a little in- 


Taste I. 

Thickness of samples expressed in hundredths 
rer errr eer .68 69 69 67 69 .68 68 ee .68 

Width of samples expressed in hundredths of 
aninch..... , 4 62 55 65 56 60 58 18 4 
Strain at w hie h each sample parted. patetieven t's 25100 27850! 27000 28500 25200 28200 26600 22900 23900 
Strain per square inch of section. . | 68355 65100 71146 65442 65217 69117 67444 65140 74780 
Reduced width of sample..................e00 39 44 41 48 .B9 45 41 35 55 
Reduced thickness of sample... .......-..+-++ 47 7 -49 43 45 45 44 50 50 
| Reduction of area percent ............. eee 50.08 51.65 47.06 52.60 54.58) 50.36 54.25 48.65 45 4 
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the class of boilers now 

generally built on the lakes 
for marine work, is known 

as the ‘Scotch boiler,” a 
type generally used at the 
shipyard of John Elder. 
The accompanying cut re- 
presents such a boiler as 
built for the steam barges 
Kittie M. Forbes, and the 
B. W. Arnold. The main ae 
difference being that in 
the Arnold the shell is 
constructed of 44-inch © 
steel, instead of -inch = 
steel, and the ultimate oley 
tensile strength reduced 3000000 
from 70,000 Ibs. on the OOOCSODC 
Forbes to 68,000 lbs. on | OYA 
the Arnold. Both were \ / |: 
to be allowed 100 lbs. of 
steam per square inch 
working pressure. 





plating, lap-jointed triple- 
riveted in the longitudinal 
seams, and double-rivet- 
ed in the circumferential 
seams. 

The Act of Congress relating to steam- 
boilers and inspection, requires this boiler to 
stand a hydrostatic pressure of 150 lbs. per 
square inch. In accordance with this, the 
test was prepared by local inspector Asa R. 
Cole, and at a hydrostatic pressure of about 
121 lbs. per square inch, the boiler gave way 
with a fracture, as shown on the cut. It is 
probable that the fracture started in the 
second row of rivets, and extended either 
Way as shown. 

Several theories, 
were hastily made as to the cause of the 
fracture, which assigned the trouble due to 
the improper position of the saddles, sup- 
porting the boilers, or to the pulsations of 
the steam-pump producing the pressure. 

To the local inspectors and to others, it 
appeared that some cause, either in the 
quality of the steel, or in its manipulation, 


The A if 
shell is in three courses of a | 


more or less plausible, | 
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Lud Elevetion 


TaBLe II. 


No. 1.|No. 2 
Thickness of sample expressed in hun 
dredths of an inch. 70 72 
Width of samples expressed in hun- 
dredths of an inch...... 51 dl 
Strain at which each sample parte d 26400 26000 
Strain per square inch of section...... 73949 70806 
Reduced width of sample ....... 37 39 
Reduced thickness of sample. 2 


Reduction of area per cent......... | 6. 10 41°58 
It will be seen from Table I., which shows 
the coupon test of the nine sheets used in 
the shell, that the ductility and tensile 
strength show a good grade of steel, having 
a mean tensile strength of 67,971 lbs. per 
square inch, and a mean reduction of area 
of 50.49 per cent. 
Table II. shows the test of two pieces of the 
fractured sheet, taken as near as possible to 
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creased and its ductility decreased, 
which would indicate a slight 
formed. 

| Steel for boiler making purposes, should 
| contain from one-quarter to one-third per 
|cent. of carbon. Above these limits the 
material has a greater tensile strength, little 
ductility, is brittle, capable of taking a 
temper, and unsuitable for boiler plates. 
Below the limit, the material closely ap- 
proaches wrought iron in its character- 
istics; it is ductile, easily welded and in- 
capable of taking a temper. 

The tensile strength of steel then, is de- 
pendent, roughly speaking, on the carbon it 
contains. There is a difference of opinion 
as to what the tensile strength and amount 
of carbon in steel for boilers should 
And it may be stated generally that the 
higher the tensile strength the more difficult 


be. 





inet ae ; 


the successful manipulation, consequently 
more appliances must be used, and greater 
care and attention must be bestowed with 
the workmanship. 

The surveyors to Lloyd’s Register require 
steel to have an ultimate tensile strength, 
between 26 and 30 tons per square inch, and 
consider it unsafe to use steel above 30 tons 
for boilers. It has been suggested that the 
steel contained an excessive amount of 
carbon, rendering it brittle and erratic. 
This would be a plausible theory were the 
plates one inch thick or over, for it has been 
shown that to keep the same ductility and 
tenacity in thick plates as in thin ones, the 
amount of carbon must be increased. But 
the plates in question are comparatively 
thin, and the amount of carbon as shown by 
the tests is not excessive. It may be men- 
| tioned that from the fact of the excessively 
|large amount of carbon necessary in thick 
plates for a tensile strength of even 30 tons, 
it has been lately suggested by Lloyd’s sur- 
veyors, that the tensile strength for thick 
plates, be lowered. 

The facts that have an important relation 
to the case in question are embodied in a 
report made by Mr. W. Parker, chief sur- 
veyor to Lloyd’s, and are as follows: ‘‘ That 
thin steel plates lose comparatively little 
in punching, being for the one-quarter-inch 
plates, 8 per cent; for the ,',-inch plates, 
8 per cent., and for the one-half-inch plate, 
26 per cent., while in the thicker plates of 
§ inch, and # inch, it reaches so high in some 
| cases as 33 per cent., or one-third the 
|strength of the plate. The experiments 
| show that the injury is confined to a zone of 
| metal round the hole less than one-eighth of 
| an inch thick ; for where 7-inch holes were 
| punched in ?-inch plates, and then reamed 
}out to 14 inch diameter, the material 
| stood practically as high a tensile strength 
| 





per square inch as the solid plate or the 
drilled plate had done. Reaming the holes 
/out | of an inch, then, restores the strength 
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Section ALB, 


of the plate entirely. Another process is to 
anneal the plates after punching. In the 
specimens tested by us, when this was done, 
the punched and annealed plates, stood as 
high, and, in some cases higher tensile strain 
per square inch, than the solid plate, 
drilled plate. 

‘*These experiments show that in cases of 
marine boilers, the shell plates should be 
drilled in place, or if punched, they should 
a subsequently annealed, as has been re- 
quired in the steel boilers, which have 
already received the sanction of the com- 
mittee, and are now in course of construc- 
| tion.” Lloyd’s surveyors also reported that at 
some works the holes were drilled, at others 
| punched, but in all cases in which they are 
punched, the plates are afterwards annealed. 
The processes of manufacture in 
Arnold’s boiler were briefly these : 


or 


the 


In manip- 
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ulation the material was used as if it were 
iron. The plates were heated as evenly as 
possible, and rolled to the required curva- 
ture, placed in position, holes marked and 
the plates punched to the required size of 
the rivet. The boiler was then erected and 
the holes which were not fair were reamed. 
The plates were then riveted together by a 
power riveter. It will thus be seen that the 
operation so insisted on by Lloyd’s surveyors, 
that of annealing after punching. shearing 
and bending, was not performed, and the 
boiler could not have been registered at 
Lloyd’s, as the strength of the joint so 
formed would have been so reduced as to be 
unsafe. 

As the boiler gave way at a hydrostatic 
pressure of 121 lbs. per square inch, the 
material endured a tensile strain of 11,027 
Ibs. per square inch, orabout } of its ultimate 
tensile strength. This is on the assumption 
that the percentage of strength for the plate 
and rivets at the joint are equal. 

In consideration of the above facts, and 
the experienced authorities who have in- 
vestigated the subject, it is correct to say 
that the accident to the Arnold’s boiler was 
caused by improper manipulation of the 
material. 

That is the operation of punching steel 
plates of a tensile strength of 68,000 lbs. 
and as thick as {4 inch without subsequent 
annealing, so weakened the joint, as to cause 
the fracture, and the operation of bending, 
which was performed when the material was 
neither red hot nor cold but between these 
limits, which is acknowledged bad practice, 
lessened the ductility of the plate, as 

. shown ‘by the samples tested near the 
fracture, and gave it aslight temper. 

Lloyd’s requirements are briefly these : 

1. The material must have an ultimate 
tensile strength of not less than 26 tons, nor 
more than 30 tons per square inch of section. 

2. All holes must be drilled, or if punched 
the plates must be afterward annealed. 

8. All plates, except those that are incom- 
pression that are dished or flanged or in any 
way worked in the fire, must be annealed 
after the operations are complete. 

It has been remarked in the report on the 
effects of punching without annealing, that 
the loss of strength in the joint is compara- 
tively low for plates § inch and under, and 
increases rapidly above this thickness, and 
we are thereby assured of the safety of 
steel stationary boilers, for the thickness of 
the shells in their cases, rarely exceeds } inch 
thick. But for boilers with thicker shells, 
and it is the tendency to use larger boilers 
with increased pressure, the above facts 
apply. 

In conclusion, I quote the words of Mr. 
Adamson, who is the originator of the 
modern marine boiler, and whose fame has 
reached many engineers, in the success of 
the Adamson flue-joint, ‘‘that the strong 
metals that will carry the highest tensile 
strain, and possess great resisting power, 
must be carefully treated in manufacture, or 
the whole of its advantage may be turned to 
destruction. No violence is admissible and 
the action of punching in such cases, ought 
forever to be abandoned, and according to 
the writer’s experience, punching at all 
times is a barbarous system of rude manu- 
facture, that oftener than is suspected leads 
up to destruction.” 

a a 
Steam Engine Tests at the Massachusetts 
Institute of Technology. 





The Massachusetts Institute of Technology 
has for some time been carrying on a series 
of steam-engine tests for the benefit of the 
students, the engines tested being those in 
use for driving the machinery belonging to 
the Institute. The results of these tests will, 
we presume, be made public from time to 
time, and will no doubt be of much value in 
the interests of steam engineering. Memo- 
randa of some of these tests were presented 
at the recent meeting of the American 
Society of Mechanical Engineers. From 
these it appears that in tests of an 8” x 24” 
engine of the Corliss type at a piston speed 
of 240 to 280 feet, boiler pressure 60 to 70 
Ibs,, the highest economy resulted from a 
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, cut-off at 45 per cent. of the stroke, about 
| what might be expected from a small engine 


at slow piston speed. 

In the paper as presented to the society, it 
is stated that there is shown ‘the curious 
fact that slow speeds show better economy 
at small powers than high speeds.” It ap- 
pears to us from a hasty examination of the 
tables that the difference in this respect is 
certainly no more, if indeed it is as much as 
would be expected. As, for instance, we 
note that in one case at a speed of the Corliss 
engine of 68} revolutions the indicated 
horse-power was only 1.78, and the water 
per horse-power 149 lbs., while in another 
instance the speed was 23 revolutions, the 
horse-power 1.56 and the water 87.5. As 
at this small power the difference in useless 
work done at 23 and at 684 revolutions, is, 
by comparison with the useful work, 
enormous in degree, there seems nothing 
strange in the fact that the difference in 
water required is large. 

In the methods employed in these tests 
the difference between the water accounted 
for by the indicator at cut-off and at release 
is considered, and from this the water re- 
evaporated in the cylinder is deduced. The 
objection to this way of stating conclusions 
is, that any part of this difference may be 
due to leakage into the cylinder after cut- 
off. It has come to be very generally 
accepted that, while there is a good deal of 
re-evaporation, too much has been charged 
against it, and that generally leakage is re- 
sponsible for considerable of the increase of 
steam present at release. 

We understand that these tests are to be 
continued indefinitely; they will un- 
doubtedly cover other interesting points. 

= oe 
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Brass Furnaces, 
Editor American Machinist: 

The brass furnace illustrated in the -A mErRI- 
oAN Maonrnist of Oct. 31, 1885, is a good 
style, but there are some defects which at a 
trifling expense could be arranged to make 
the boy’s heart glad who has to clean out 
and make ready. I place two bearing bars 
across the ash pit one inch below the lower 
ring of the furnace and about 8’ from the 
center of the furnace each way. On these I 
place loose grate bars ?’’ square, and about 
26” long, so that when I want to clean out 
the cinders and refuse I can take hold of the 
outer end of these bars and draw them out, 
when the furnace can be cleaned and the 
grates returned with great ease. These bars 
should be arranged about }” apart; and the 
great advantage is that should you wish to 
clear the grates of ashes and cinders while 
the heat is in progress, you can take the 
poker and move the outer ends of the grates 
sideways, or knock them back and forth un- 
til they are entirely free. 

I would not have the opening to the chim- 
ney more than 5” square, for as soon as the 
heat is properly started, unlessI am ina 
great hurry, I puta half fire-brick in the 
flue hole to keep the heat back in the 
furnace. 

There is considerable to be saved in cruci- 
bles by making a nice soft heat with next to 
no draft, instead of that severe scorching 
heat that melts the crucible first and then 
the metal. It is entirely useless to make 
heat in such a furnace faster than it will pass 
through the walls of the crucible. 

The right kind of a hook, I think, isa 
double one, which will take the tongs on 
each side of the rivet by that part of the 
jaws which is nearly horizontal between the 
rivet and the edge of the crucible. 

This hook is made by taking a piece of §” 
round iron and bending it in the middle 
over a 3” bar, then bend this doubled end 
over al}” bar about 3’ from the doubled 
end; this is to hook over the bar, then at a 
suitable length from the last formed hook, 
say 10” or 12”, turn a hook on each end over 
a 2’ bar, and have them far enough apart to 
hook one to each jaw of the tongs. This 
makes a very substantial arrangement and 
one that cannot be unhooked by accident. 

In I firing I have the crucible stand on a 
half fire-brick if nothing better is at hand; 
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put this on the grate bars first, then the 
kindling or coke or anthracite, enough to 
make a fire as deep asthe crucible stand, 
and when this fuel is properly ignited, clear 
the fuel off the stand and set the crucible on 
it and cover it; then as soon as possible fill 
around the sides and up to the top of the 
crucible, take off the cover and fill up with 
metal, put on the cover and fill the furnace 
to the top of the flue hole. If you use an 
old crucible for a cover saw it off square and 
as short as possible. 

When the heat is near the melting point, 
put a half fire-brick into the flue opening to 
check the draft, and as soon as the first 
metal is melted add more if there is more to 
goin. Ifyou are mixing metals, do so as 
soon as the copper is melted, and stir fre- 
quently and allow it to stand in a fluid state 
as long as convenient, as many compositions 
of metal are poured that are not thoroughly 
mixed ; this is an important fact overlooked 
by many. 

It is best when zinc is to be added to cop- 
per to do so as soon as the copper is thor- 
oughly melted. Take the zinc in the tongs 
and hold it over the copper, nearly touching 
the surface, until the zinc commences to 
melt, then plunge the zinc under the surface 
of the melted copper, stirring it about 
smartly until the zinc is all melted. 


A. F. Warp. 
Cleveland. O. 


Power Required in a Paper Mill, 


Editor American Machinist : 


Having recently been engaged in placing 
an engine in the paper mill of the Winches- 
ter (Va.) Paper Company, and having ob- 
tained some data as to power required, etc. 
I thought it might be of interest to your 
readers. The engine is a ‘‘ Westinghouse,” 
18x16” running at 250 revolutions, and 
guaranteed to develop 200 horse-power. 

The mill contained two 170 horse-power 
Zell watet-tube boilers, each having 100 
tubes 4” diameter by 16 feet long, for water 
surface, and five of the same dimensions for 
superheating, a mud drum, water drum, and 
steam drum. The grate for each boiler is 6 
feet 6in. by 7 feet, equal to 91 square feet 
under both boilers. The stack is 75 feet 
high, whieh gives ample draught, in fact, 
the damper, controlled by a steam regulator, 
is half closed nearly all the time. 

The engine is connected direct to a line 
shaft about 50 feet long, from which five 
beaters are driven. Each beater has a 
capacity of 700 pounds of stock, and runs at 
the same speed as line shaft, 250 revolutions. 
The paper machine is a three-cylinder one, 
each cylinder 28” diameter by 64” long, and 
has 24 dryers. 

The material manufactured is straw board 
of varying thickness, usually lined with 
white paper. 

The engine running the paper machine is 
11” diameter by 20” stroke, and runs from 
90 to i380 revolutions per minute, while the 
speed of machine varies from 16 to 45 feet 
per minute, according to thickness of paper. 
This engine exhausts into the drying cylin- 
ders against a pressure of 20 pounds above 
the atmosphere, and as much more steam is 
supplied by the boilers as is necessary to 
keep up this pressure. The cooking house 
contains six tubs, each having a capacity of 
two tons of straw; the cooking is done 
with the exhaust steam from the Westing- 
house engine. The steam pipe to this engine 
is 7’ diameter, and the exhaust pipe from 
engine to Stillwell heater is 7” diameter also, 
but from heater to cooking tubs, a distance 
of about 70 feet, there is only a 5” pipe, hav- 
ing a safety-valve near the heater to provide 
against an excessive back pressure; this is 
loaded to about 25 pounds, which is rather 
excessive. 

An application of the indicator showed an 
average back pressure of 8 pounds in the 
engine cylinders, 7 pounds in the heater and 
5 pounds in the pipe close to the tubs, or a 
loss of 2 pounds between heater and tubs. 

As the engine was coupled to the shaft it 
could not be indicated alone. 

The friction of engine, line shaft, and five 
beaters running light, was 65.3 horse-power. 








The average power doing the regular 
work was~-185 horse-power; the greatest 
power indicated was 195 horse-power. 

195 
rs = 39 horse-power 
per beater. 
185 
5 
per beater, average power, including friction 
of all connections and engine. 


185—65 
“5 — horse-power 


= 37 horse-power 


per beater actually used in beating straw. 

They use 10 tons of bituminous coal per 
day of 24 hours, equal to 833 pounds per 
hour. 

The amount of coal burned per horse- 
power could not be determined, as the steam 
for both engines, and for a variety of other 
purposes, was drawn from the same boilers. 
The combustion was 9.15 pounds per square 
foot of grate surface. 

A. G. Brown. 
Plumbago for Cutting Bolts, 
Editor American Machinist : 

A small quantity of plumbago, thoroughly 
mixed in the oil used for cutting bolts and 
tapping nuts in the bolt-cutter, decreases 
the friction of taps and dies very materially. 

Cares Smita. 


Reversing the Position of Air and Steam 
Cylinders of Locomotiye Air Pumps, 
Editor American Machinist : 

There are two reasons why it would be 
better to place the steam cylinder wnderneath 
the air cylinder : 

It would tend to equalize the up and down 
strokes of the pump, and prevent the con- 
densed steam from passing through to the 
main air reservoir. 

Any one who will give the matter a little 
attention will notice that the up stroke is 
much slower than the down stroke. There 
are two causes for this. The upward stroke 
has to contend with the weight of the pis- 
ton, and back pressure on top of steam pis- 
ton, from leakage of live steam from top 
cylinder-head around four or five movable 
parts of the valve motion, and the leakage is 
constantly getting worse as the parts wear. 

Tuis back pressure is easily detected by 
observing the excess of ‘‘blow” on the up 
stroke. Both of these conditions are want- 
ing in the down stroke, and the weight of 
piston tends to accelerate its speed. 

The water from condensation accumulates 
in bottom of steam cylinder around piston, 
and during the up stroke (if the packing in 
the stuffing-box is not tight, and it seldom 
is), it is forced out around the rod and runs 
down into stuffing-box of air cylinder, and 
when the motion is reversed the water is 
drawn down into the air cylinder by the 
partial vacuum formed by the downward 
stroke of the air piston and rests on its 
upper side, from whence it is discharged to 
the air reservoir, where it causes trouble by 
filling up the air space. Tallow is also car- 
ried along with the water, and gathers around 
and obstructs the air valves and passages, 
and prevents the pump from working well. 

By reversing the position of the cylinders 
as indicated, these difficulties would be over- 
come. The leakage and back pressure 
from steam cylinder would be counteracted 
by the weight of piston instead of acting 
with it, and the reverse of the conditions 
with regard to the water of condensation 
would cause it to pass out through the drain 
cocks and exhaust pipe. 

This arrangement could be accomplished 
without much change in the parts as they 
now exist. Hiram R, Jongs. 

South Pueblo, Col. 

a 

For some time past work has been stopped 
on the Manhattan Island side of the Second 
Avenue Elevated Railroad. In the mean- 
time the river bulkhead, on this side, has 
been in dispute as to ownership between the 
road and city authorities, and at the present 
time is still held by the latter. 

On the 17th imst., however, the Elevated 
Railroad put a large force of men at work, 
and indications are that a station of some 
proportions will be erected and a connection 
had with the bridge, which evidently means 
that residents north of the Harlem River will 
soon have the privilege of enjoying rapid 
transit. It is impossible to say what will be 


the outcome of the bulkhead difficulty. 
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The Stephens Fiber Machine. 





A machine about 30 feet long and 8 feet 
high, now on exhibition at 454 Hamilton 
avenue, South Brooklyn, is the outcome of 
a process recently patented by L. G. Stephens, 
which embodies the results of many years’ 
patient investigation of the various classes of 
fiber-producing plants, and the methods at 
present employed in separating the fibers 
from the accompanying pulpy, woody or 
gummy matters, and preparing them for use 
in the many branches of industry whose 
existence depends upon an adequate supply 
of these materials. 


ment, so that the leaf is first grasped by the 
butt end and carried along the cylinder until 
the main portion is cleaned from the point 
up; and then, by an automatic attachment, 
the jaws open slightly, and, without any 
check to the continuous action of the ma- 
chine, the uncleaned end is drawn through 
sufficiently to allow the jaws to close again 
upon the already-cleaned fiber, the butt end, 
in its turn, falling upon the cylinder, and 
being passed along it until clean, the whole 
leaf being finally delivered at the end of the 
machine perfectly clean, the fibers being 
straight, round and _ silky-looking — very 
much like a bunch of white horse hair 


of frame faced by putting frame on a man- 
drel and facing up top of column in lathe ; 
the top is planed on both sides and by this 
arrangement every part is brought true. 
The saw clamp requires but a very short 
time to change cutters. The stud pins to 
clamp are provided with washers and so 
arranged that the clamp can be placed 
between them at any height required and 
will not drop down. A very simple arrange- 
{ment is also furnished to give any desired 
draft to key seat required, also any depth, 
and every one can be made the same. The 
| pulleys are 13 inches in diameter and 4} 
,inches in face, and should make 60 revolu 


The subject is one of such importance that combed out straight. When in full opera- | tions per minute. This machine will cut 


many leading Governments have offered 
premiums for any machine or process which 


tion, the machine throws out a continuous 
stream of these bunches, hanging over an 


from j-inch to §-inch key seats. Each 
machine is furnished with }-inch and 3-inch 


will utilize the enormous quantities of fibrous endless rope which can be arranged to con- cutters. 


material now growing to waste in their dif- 
ferent territories, particularly in the regions 
of the tropics. 

The fiber question, to a greater or less ex- 
tent, embraces almost all the arts, its direct 
application ranging all the way from rope 
and twine-making, and through the many 
textile manufactures, down to the making 
of paper and paper pulp. 

Mr. Stephens’ process has extreme sim- 
plicity as one of its great- 
est merits. All fibers, 
at some stage in the pro- 
cess of manufacture, are 
subjected to a combing 
or carding process, but ™ 
Mr. Stephens makes this 
the main feature in the 
primary operation of ex- 
tracting the fiber from 
the plant, thus dispens- 
ing with all the various 
scraping and scutching 
operations, which are 
now almost universally 
adopted, and which are, 
at their best, only instru- 
mental in producing a 
very inferior and partial- 
ly-cleaned article, flat 
in staple, and gritty, with 
dried, gummy matter left 
adhering to the fiber, 
and requiring subsequent 
treatment by several suc- 
cessive cleaning processes 
before it is fit to be con- 
verted into rope, twine 
or yarn. 

The new machine, as 
at present constructed, is 
more especially intended 
to work on “sisal” and 
the various other fleshy 
plants of the argave species, but it is equally 
well adapted to the separation of banana and 
manila fibers, and it also, with some slight 
modifications, works successfully upon hemp, 
jute, ramie, all the yucca, bromelia and 
dracena species, and recent trials indicate 
that it may supersede the old-fashioned and 
somewhat rude method of preparing flax. 

The plants above enumerated embrace 
those with leaves and stalks of almost all 
lengths, from about eighteen inches to ten 
and even fifteen feet long, and yet compara- 
tively little difficulty has been experienced 
in adapting Mr. Stephens’ process to the re- 
quirements of all of them, it being, of course, 
desirable, in constructing machines, to make 
the diameter of the carding cylinder propor- 
tionate to the length of the article to be 
treated, and also to adapt the character of 
the pins to the requirements of the various 
fibers. 

The novelty and main feature of the ma- 
chine is the passing of the leaves or stalks 
laterally along the descending side of a card- 
ing drum or cylinder, the leaves being held 











firmly by their butt ends between grips or | 
jaws, forming a portion of a continuous | 


chain, or rather pair of chains,,and extend- 
ing the whole length of the cylinder. The 
jaws slide in grooves facing one another, and 
are maintained in close_contact by springs, 
so as to form a continuous traveling vise. In 
the sisal machine now on exhibition, the 
process is also extended to the reversing of 
the ends of the leaves or stalks under treat- 


vey them in any direction, and to any reason- 
able distance, so that they can be delivered, 
if desired, direct to the baling press. The 
capacity of the machine is limited only by 
the ability of the men in charge to supply it 


with raw material, which they simply lay | 


flat on a feed-table at the entering end of the 
machine. 

D. E. Thebaud, of Thebaud Bros., New 
| York, associated with Mr. Stephens in the 
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enterprise, has long been on the look-out fora 
suitable machine to supersede the extremely 
crude and wasteful process at present in vogue 
in Mexico for cleaning sisal. During the 
past summer a number of the Mexican sisal 


planters, and also some of the largest rope | 


manufacturers, have witnessed the operation 
of the machine, and given it their unqualified 
indorsement. 

The machine has been constructed under 
the supervision of Frank Darkin, known to 
our readers in connection with the Colt disk 
engine. 


Lever Drill—Key-seating Machine, 





We show with this, engraving of two ma- 
chines, made by W. P. Davis, North Bloom- 
field, N. Y. 

The lever drill is intended to fill the de- 
mand fora machine of moderate cost when 
a good deal of the work it is intended for 
is required. The spindle is of steel, 1,5, 
inch diameter, fitted for Morse taper No. 2. 
The gears are cut from the solid, propor- 
tioned two to one; cone has four changes ; 
drive pulleys, 10 inches diameter, 2} inches 
face. 

The frame of key-seater is of one piece 
together with the ways; this secures 
strength and continuation of alignment. 


| 


The connecting rod is so arranged as to 
keep chips and dirt from falling into the 
The ways are bored out and top 


crank-pin. 


ame 


English journals argue that steel sleepers 
will soon supersede all others in Britain. 
But they are not happy, because English 


© ! C . 


i 


| 


LEVER DrILL. 


companies are placing large orders in Bel- 
gium. Asa coercive measure, they propose 
that British manufacturers shall refuse to 
ship goods over railroads placing foreign 
| orders. 
le 

In his excellent lecture before the Franklin 
Institute (a large part of which we pub- 
lished last week) Coleman Sellers said : 

‘*Cable railroads have been in use in many 
cities for some years, their construction was 
experimental, and their present economy is 
problematical. I am not prepared to say 
just how scientifically they have been con- 
structed in Chicago and the far West, but 
here in our own city we are seeing agigantic 
constructive experiment tried on the cut- 
and-try principle. Metallic conduits for the 
traction cable are put into place over miles 
of roads, the conduits being so formed as to 
have little or no power of resistance against 
the crush of the frozen ground, and even so 
made as to present a shape most (favorable 
to permitting the pavement to wedge the 
grip-slot shut. Wheels are put in to guide 
the ropes, seemingly without any regard to 
strains that might have been known before- 
hand; or, if not known, should have been 
found out by careful experiment, and the 
citizens, who should be using the streets to 
their best profit and convenience, are kept 
off them by aconstant succession of changes, 
involving tearing up, altering, replacing to 
the discomfort of our fellow-citizens, and to 
the loss of the company owning the road. 
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The public are less interested if this cut- 
and-try system is taking place in the private 
workshops, and the public cares very little 
about the stages of progress through which 
any finished product has passed in reaching 
the stage of use to the consumer. The 
public are warranted, however, in objecting 
to unsystematic and ill-advised engineering 
enterprises being conducted to their detri- 
ment and delay. There will be no end, 
however, to just such empirical engineering. 
The desire to save in the first cost, without 
considering the after result of such false 
economy, will be the rule perhaps for a 
longer time in the future than any one here 
is interested in, but it is the outgrowth of 
much evil in the methods of our schools. 
One of the first objects of education is, I 
think, to quicken the perception, to teach the 
habit of observing phenomena clearly and 
quickly, to instil the desire to trace effects 
to their causes and to cultivate close and 
just reflection. The elements of geometry, 
physics and mechanics 
should have the prefer- 
ence Over many of the 
traditional studies of the 
primary and the gram- 
mar schools, and what 
is more, the early intro- 
duction of such studies, 
presented to a child’s 
mind in a practical form, 
as they can be, will pre- 
pare his mind for the 
more extended study of 
the higher branches of 
the same subjectsin later 
years. As it is, the al- 
phabet of science is not 
taught until the student 
is ready to read the 
subject in later life, 
when he should have 
grown up with a feeling 
that he always was, in 
a measure, familiar with 
the facts of the science,” 








~+a>e 


The Railroad Gazette 
of Nov. 13th has infor- 
mation of the laying of 
25 miles of new railroad 
track making 2,283 miles 
laid so far this year 
against 3,246- miles for 
the same period last 
year, and 5,410 miles 
for a like part of 1883. 

—— *>e—_—. 

F. M. Wilder, Super- 
intendent of Motive 
Power of the New York, Lake Erie & West- 
ern Railroad has resigned to accept the posi- 
tion of superintendent of the Corliss Steam 
Engine Works, Providence, R. I. 

pe : ele — 

In a_ self-lubricating loose pulley, by 
Charles Hammelmann, of Buffalo, the arms 
are made hollow, forming chambers for 
holding oil. 





——_—. +e — 

Mr. Joseph Morgan, Jr., of the Cambridge 
Iron Works, said recently to the Congres- 
sional Ordnance Committee, that he believed 
the best of armor plates would soon be pro- 
duced by presses and not by rolling. 

Pam — 

The Board of Education of the city of 
Lockport, N. Y., will have mechanical 
drawing taught in the evening school of that 
city this winter. Classes in book-keeping 
and mechanical drawing will be instructed 
on Wednesday evenings. 

—_— +e —____—— 

The first quarterly report of the Brooklyn 
Elevated Railway Company shows an income 
of $94,824 35, and expenditure amounting to 
$79,399 14. The railroad was not completed 
to the Fulton Ferry until after the close of 
the quarter. It is now doing better than be- 
fore, although it does not run through the 
principal business portion of the city. The 
fare is five cents at all hours of the day or 
night. The company owning this small ele- 
vated road in Brooklyn are so well pleased 
with its success thus far that they are trying 
to get the right of way to build two more 
lines in that city. We are told, however, 
that the New York elevated roads cannot 
afford to run for five-cent fares at all hours. 
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EDITORIAL ANNOUNCEMENTS, 

GO Positively we will neither publish anything i 
our reading columns for pay or in consideration of ad 
vertising patronage. Those who wish to recommens 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editoria 
opinions are not for sale. We give no premiums t 
secure either subscribers or advertisers. 

Ger” Lvery correspondent, in order to insure atten 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Ger” We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

GB We invite correspondence from practical machin 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Ge Subscribers can have the mailing address qf 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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National and Local Sescuragement to 
Manufacturers. 


Within the last few months, the anxiety of 
the people in hundreds of cities and towns 
in this country, to secure the location of new 
manufacturing establishments has increased 
to such an extent that unusual inducements 
have been offered the projectors of such en- 
terprises to build in certain places. Building 
sites, water privileges, building materials, 
exemption from taxes, subscriptions to stock, 
and direct presents of money have been 
freely offered by the people of many towns 
to draw manufacturing establishments with- 
in their borders. Why have these valuable 
gifts been offered, and why are they being 
offered in greater profusion, even in dull 
times, with the cry of over-production echo- 
ing throughout the land? Those tendering 
the gifts have no expectation of being em- 
ployed in the manufactories, and with the 
exception of parties subscribing to stock, 
they have no pecuniary interest in the profits 
to be made. The benefit they derive is in- 
direct, but none the less substantial. Manu- 
factories increase the prosperity of every 
kind of business in the localities where they 
are conducted. They put money into circu- 
lation, which goes into every avenue of 
local trade. Farmers, merchants and pro- 
fessional men share in the benefits, and they 
believe it to be a wise policy to extend sub- 
stantial aid to the enterprises that can pro- 
duce such results. The contrast between 
the prosperity of ‘towns that have thus en- 
couraged manufactures and those that would 
offer no inducements to secure them, is evi- 
dence of the wisdom of that liberal policy. 

But there is a sect of political economists 
in this country who labor to convince the 
people that manufactures are a benefit only 
to those directly engaged in them, and that 
substantial encouragement to that branch of 
business on the part of the whole community 
is not justifiable. They are called Free- 
Traders, and a week or two ago some of the 
leading lights of that sect held a convention 
in Chicago. David A. Wells was president 
of the convention, and in his address he 
said : 

According to the census of 1880, 17,392,000 
persons in the United States were ‘engaged i in 
gainful occupations. Of this number, 44 per 
cent. were engaged directly in agriculture. 
Now, no man can name as large a proportion 
as 5 per cent. of the product of our agricul- 
ture that would be in any way injuriously 
exposed to foreign competition if every tariff 
law and every custom-house were to-day to 
be abolished. We import some sugar, a 
little rice and flax and some wool. But we 
export all our other agricultural products, 
the resultant of high wages, year in and year 
out, in defiance of the world’s competition. 
Then 40 per cent. more of this grand total of 
workers were engaged in 1880 in professional 
and personal services, or in trade or trans- 
portation, none of whom can be protected by 
a tariff, leaving only about 16 per cent., who 
could, with the utmost latitude, be con- 
sidered as engaged in manufacturing, and 
of these a careful analysis shows that not 
over 837,000, or less than one-twentieth of 
the whole number of workers in the United 
States, could be injuriously affected by any 
competition of laborers in other countries, 
even if there were no duties on foreign im- 
ports. In short, when we apply to the 
tariff the test of a scientific enumeration of 
people of this country according to their oc- 
cupations, the assertion that protection pro- 
tects American industry vanishes into the 
thinnest of thin air. 


Herein we see the doctrine advanced that 
manufacturing industries are beneficial only 
to those engaged in them, and that the other 
and larger portion of the people are disas- 
sociated from any participation in the 
pecuniary advantges they confer. Mr. Wells 
professes to believe that those engaged in 
manufactures could be injuriously affected 
by a bad tariff without detriment to the 
remainder of the community. If his 
doctrine—or rather the Free Trade doctrine 
—is correct, the people who are giving 
liberal bonuses to secure new manufactories 
in so many different places, must be exceed- 
ingly foolish and the spread of such ideas 
viewed from a Free Trade standpoint must 
| be absolutely alarming. Every one of those 





’|towns that has experienced the benefits of 


local encouragement to manufacturing 


10 | establishments is becoming more convinced 
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of the abvasiene of a protective ‘tariff that 
builds up and proves a safeguard to the 
general manufacturing industries of the 
country. 

If the Free Traders want to strike at the 
root instead of hacking at the branches they 
might better employ the $20,000 they 
decided to raise at the Chicago Convention 
in trying to counteract the local protective 
sentiment that is gaining wherever manu- 
factures are located or propose to locate, 
instead of spending it in efforts to elect 
Free Trade members of Congress next fall. 

ae eee: 


Dauphine S. Hines. 


After several years of failing health, the 
subject of this sketch died at his home, No. 
72 Second Place, Brooklyn, N. Y., on Tues- 
day, November 10, 1885. Born at Still- 
water, N. Y., January 28, 1829, Mr. Hines 
was therefore 56 years of age at the time of 
his death. 

On the death of his father in 1835, the 
family removed from Stillwater to Rhode 
Island, locating at Lonsdale. Young 
Dauphine worked in the Lonsdale cotton 
factories more or less continuously for 
several years. Later on he attended school 
at Fruit Hill, R. I., for nine months, and 
this short term comprised the only oppor- 
tunity he ever had to attend school. From 
an early age he was especially fond of 
mathematical studies, and was a diligent 
student in that direction, though with but 
scanty opportunities of indulging his tastes. 

Entering the large shop of Thomas Hill in 
Providence (then and now building cotton 
machinery), young Hines learned the ma- 
chinist trade, distinguishing himself, among 
other ways, by mathematically demonstrat- 
ing the incorrect inclination of the cone then 
used on the spindles manufactured by Mr. 
Hill. After some examination of the sub- 
ject, his views were adopted, and embodied 
in practical results. In 1849, at the age of 
20, young Hines came to Williamsburgh 
(now a part of Brooklyn), and obtained em- 
ployment as a working machinist in the 
shop of Worthington & Baker, then building 
the Worthington pumps. He remained with 
Worthington & Baker about four or five 
years, working part of the time in the shop 
under a foreman, and part of the time on 
ocean steamship work outside the shop. 

On the removal of Henry R. Worthington 
to the present ‘‘ Hydraulic Works” in South 
Brooklyn, in 1854, Mr. Hines took charge of 
the office, drafting room, and buying depart- 
ment, becoming within two or three years, 
general manager and superintendent, which 
position he occupied up to the time his health 
began to fail in 1880. 

In 1865 he entered into partnership with 
Mr. Worthington and W. A. Perry, the firm 
retaining the same title, Henry R. Worth- 
ington. 

That partnership being dissolved in 1880 
by the death of Mr. Worthington, a new 
partnership was formed, under the same 
title, by Mr. Hines, Mr. Perry and Charles 
C. Worthington, a son of Henry R. Worth- 
ington, though for the past three or four 
years failing health has prevented Mr. Hines 
from taking any active part in the business. 

Mr. Hines was one of the thirty engineers 
who took part in organizing the American 
Society of Mechanical Engineers at the pre- 
liminary meeting held in the office of the 
AmerioaN Maoninist, February 16, 1880. 

Possessed of a remarkable memory, he 
was a persistent reader, being especially 
familiar with a wide range of literature, in- 
cluding poetry, of which he was notably fond. 
He was also an expert microscopist. 

While usually reserved in manner, of 
a peculiar gravity of demeanor, and a 
man whose words were few, but always to 
the point, Mr. Hines was fond of a joke, and 
very social and agreeable among those who 
knew him intimately. That to be just was 
a ruling trait of his character, is attested by 
the fact, that during all the 30 years he 
was manager of the Hydraulic Works, a 
large number of workmen, foremen and 
others, found continuous and pleasant em- 
ployment under his direction. Of a gen- 
erous disposition, he was unostentatious, 
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helpful, and retiring. He wi deserved the 
title of self-made man. He leaves a widow 
but no children. 


be 


If excessive railroad freights are a serious 
trouble to manufacturing establishments in 
a small country like England, what must 
they be in a country spreading over sucha 
territory as the United States? One of our 
English exchanges notes the fact that the 
Nettlefolds have decided to remove from 
works that cost them $400,000 only twelve 
years ago, and build an entire new plant on 
the seaboard. Their railroad freights on 
manufactured iron and steel goods and raw 
material have become so burdensome as to 
cause this change. Petitions for reductions 
were all in vain. They expect to save 
$75,000 a year on freights alone, which the 
railroads will lose. The example is a very 
good one for some railroad companies in 
this country to contemplate. 


Fink Still At It. 





We have late advices to the effect that Fink, 
of bogus lubricator fame, is at his old tricks 
again in Iowa, being heard of at Ottumwa, 
the other day. His mixture costs, he says, 
5 cents per gallon, and by mixing two gal- 
lons of it with one gallon of good oil, the re- 
sult is three gallons of lubricant that will do 
as well as three gallons of oil, for which in- 
teresting piece of information we suppose 
he exacts a handsome bonus, as of yore, 
though we notice his later figures are much 
reduced from those in vogue before our ex- 
posures of his humbugging transactions ap- 
peared. 

Our Hawkeve friends would do well to 
overhaul their files of the AmERIoAN Ma- 
OHINIST, and learn from the issues of March 
22, April 12, May 10, July 12, and December 
27, 1884, just how many thousand per cent. 
Fink’s selling ‘‘ prices ” are in excess of the 
real value of his ‘‘ lubricant.” 

a aes 


The recent annual meeting of the Ameri- 
can Society of Mechanical Engineers in 
Boston, was not only unusually well attended 
but successful in bringing out an improved 
grade of papers and valuable discussions 
thereupon. In no city where the society 
has heretofore held its meetings, has it been 
received with more courtesies than in 
Boston. These courtesies began imme- 
diately upon assembling, and continued 
until the close of the last session. The city 
government, the local committee, various 
local associations, and the citizens generally 
did all they could to make the visit of mem- 
bers entertaining and agreeable. President 
Holloway signalized the close of his term by 
delivering a pleasant address, and additions 
to the membership were made, bringing the 
total up to over 600. The society isina 
flourishing condition. 

= --: . 

The industrial census 
taken this year ought to be an interesting 
study when completed. Manufacturers are 
required to answer a lot of questions ina 
circular, under penalty of $100 fine for 
refusal to answer any one of them. They 
must give total cost of materials for a speci- 
fied quantity of product, amount of credit 
capital employed, amounts paid for freight 
on materials, cost of materials, and length 
of credit obtained on purchase of stock. If 
correct answers are given to all questions of 
this kind, they will be a great assistance to 
parties starting new enterprises, and nota 
little advantage to competitors in same line 
of business. 


- —>_>-—__— 


The cotton gin manufacturers of this 
country representing over $21,000,000 re- 
cently held a convention and decided to 
abandon the long credit system which has 
made the business hazardous. It was 
unanimously agreed to make all sales of 
cotton gins, feeders and condensers payable 
during the season in which the sales are 
made. This a good move. Long credits 
are not beneficial to trade. 
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William H. Guild, 


William H. Guild, of the firm of Guild & 
Garrison, Brooklyn, N. Y., steam pump 
manufacturers, died on Wednesday, Novem- 
ber 11, 1885. His age was 53 years. Mr. 
Guild was born in Connecticut, and came to 
Brooklyn when he was 16 years of age. He 
learned the trade of machinist as connected 
with the manufacture of steam pumps, and 
upon the death of his father, who was orig- 
inally associated with Mr. Garrison in the 
business, he became his successor. He had 
greatly endeared himself to a large circle of 
co-workers, by his ability as a mechanic, his 
uprightness as a man, and his cordial dispo- 
sition as a friend. 


—_-me 


We learn that Prof. John E. Sweet has 
had an earnest invitation to return to his old 
position in Cornell University, since the re- 
tirement of President White. Having built 
up a solid and permanent business with his 
Straight Line Engine, it did not take the 
Professor a moment to decide not to accept 
the invitation. 


i 


The notes of discussions of papers read at 
the meeting of the Mechanical Engineers’ 
Society, in Boston, which we publish, were 
taken by our special stenographer. We re- 
gret tbat the limits of our space, and the 
length of several of the papers, will not 
allow us to publish them entire. 

——_- > e—_—_—_—_ 

The era of electric lighting is responsible 
for a prefix to the names of a good many 
articles. We have electric-light engines, 
electric-light belts, electric-light oil, and 
various other electric-light articles. It is 
probable if these are good enough to be used 
in electric-light plants, they may answer for 
other purposes where the conditions are not 
too exacting. 
= die 


Literary Notes. 


THE SUBURBAN COTTAGE, ITS DESIGN AND 
Construction. By W. B. Tuthill, A. M., Architect, 
Author of ‘* Practical Lessons in Architectural 
Drawing,”’ and Editor of ‘‘ Interiors and Interior 
Details.””, New York : Wm. C. Comstock, 6 Astor 
Place. 100 pages, cloth, price, $1.50. 

This work sketches a single plan for a 
country house of a certain size and cost, and 
following out the plan through all the de- 
tails of construction, should supply useful 
information to families proposing to build in 
that way. 


The Stationary Hngineer, Vol. 1, No. 1, 
hails from Chicago. It is published monthly 
by the Engineers’ Company at $1 a year. 
The first number is neatly gotten up, and 
contains considerable matter of interest to 
engineers, including quite an amount of cor- 
respondence and information about the En- 
gineers’ National Association. In the intro- 
ductory they say : 

‘¢ While the Marine and Locomotive En- 
gineers have had journals devoted to their 
special interests, the Stationary Engineers 
have, for years, been dependent upon crumbs 
dropped from the Power User’s table. 
While we have no word of disparagement 
for the many useful journals that are so well 
conducted, there is a great need for one 
that shall devote more space to the wants of 
Steam Makers.” 


TG PIONS and) 
UES iSWUERS. 








Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Lvery question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
lf so requested, neither name, correct initials, nor loca- 
‘ion will be published. 


(333) F. L. R., Brooklyn, N. Y., will find 
oks on drawing that treat on Perspective in the 
re of any publisher of books on applied science 
architecture 
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AMERICAN 


(334) W. R., St. Louis, Mo., writes: 1. I 
would like to know the proper location of gauge- 
cocks on a boiler? A.—It depends upon the kind 
of boiler, and its size. No general rule can be 
given. 2. If water comes out of the pet cock of a 
pump what is the trouble? A.—If the pet cock is 
properly located, watcr will come from it when the 
pump is working. 


(335) J. §., Portsmouth, Va., asks: 1. 
How isthe steaming capacity of a boiler with nat- 
ural draft found? A.—The steaming capacity of 
any boiler is found by experiment only. 2. What 
volume of steam is raised from a given volume of 
water? A.—That depends upon the pressure. tA 
a pressure of one atmosphere the volume of steam 
is between 1,600 and 1,700 times greater than that 
of the water from which it isgenerated. At higher 
pressure the relative volume of steam decreases. 
See steam tables in any work on steam engineering. 


(336) S F.B., Hornellsville, N.Y., writes : 
We use four boilers and a 20’’X24” engine. The en- 
gine is overloaded. Would it be good economy to 
put another engine by the side of this, with the 
same cylinder capacity, coupled to one shaft and 
connected at right angles, or would it be better to 
put in a larger engine to do allthe work? A.— 
Generally speaking, it is better economy to put in 
a new engine large enough for the work. There 
are, however, sometimes conditions where it is 
better to put in the second engine. It is good 
policy, in such a case as you present, to consult 
some reputable engineer, who. from an examina- 
tion of your engine and all the circumstances, will 
be able to advise you as to the best course. 


(837) J. H., Winona, Minn., writes: 1. A 
steam pump with water cylinder 5’ diameter, at 
200 feet per minute, will discharge about 200 gal- 
lons of water. How much larger should the dis- 
charge-pipe be to discharge 400 gals. in same time? 
A.—Twice the area. 2. Fire steamers are listed to 
discharge 400 gallons from one cylinder 5’’x8’’. I 
had supposed that water could not be pumped 
fast enough for this. A—The pumps of fire en- 
gines are especially arranged for the purpose, and 
do not run continuonsly, hence they can be run 
under conditions that would not be advisable in 
any pump designed for ordinary constant practice. 
3. What would be the greatest difficulty in running 
at 300 or 400 feet? .A.—The shock due to the piston 
striking anything so solid as water. If the pump 
does not fill, the piston strikes the water about like 
striking solid iron. 

















RusmEss SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 











T. M. Parker, Steel Stamps, Stencils, Hart’f’d,Ct. 
J.Clayton, Air Compressors, Rock Drills.43 Dey st, NY 

Edw. Sears, wood engraver, 48 Beekman st., N.Y. 

Steel Name Stamps, &c. J.B.Roney, Lynn, Mass. 

Tack, Wire, and Shoe Nail Machinery: Wm. A. 
Sweetser, Brockton, Mass. 

Steel shank, wire nail, shoe nail and tack ma- 
chinery. Keith & Trufant, Campello, Mass. 

Tack and Wire Nail Machinery, made by the Wil 
lets Mfg. Co., Providence, R. I 

The Best Upright Hammers run by belt are made 
by W P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st , New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vandcorburgh,Wells 
& Co., cor. Fulton and Dutch sts . New York. 

Patent attorney andexpert. Machine designs and 
details. Wm. H. Weightman, 82 Astor House, N.Y 

Foot-Power Machinery for workshop use, sent on 
trialif desired. W. F. & Jno. Barnes, Rockford, III. 


Lyman’s Gear Chart. How to lay out gear teet 
Price, 50c. E. Lyman,C. E., New Haven, Conn. 

Drop presses, and other special tools, manu 
factured by Williams, White & Co, Moline, Ill. 

Improved Labor-Saving Upright Drills. 20 in. to 
36 in. inclusive. Currier & Snyder,Worcester, Mass. 


Selden Packing for stuffing box, with or without 
rubber core Randolph Brandt, 38 Cortlandt st..N.Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large: prices low. Frasse & Co., 62 
Chatham st., N. Y. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Nov 7 p. 14. Send 
for circular No. 17, Curtis Reg. Co., Boston, Mass. 

Files recut without drawing ‘temper, about one- 
half usual prices; samples recut free ; prices on 
application. The ‘Acme Co , Collinsville, Conn. 


ne outline (“‘wax process”’) engravings shown in 
the Am. MACHINIST each week are made by Stru- 
there,Se rvoss & Co.,24 to 34 New Chambers St.,N.Y. 

“Complete Practical Machinist,’’ $2.50; *‘* Me- 
chanical Drawing Self-Taught;’ $4. Books for 
workmen. Joshua Rose, Box 3306, New Yerk City. 

Screw oiler, for chairs or stools ; pat June 16, '85 
will sell Western, Southern, and Pacific States; ad- 
dress L. Postawka & Co , Cambridgeport, Mass. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by Natewnal Car Builder, 187 Dearborn st., 
Chicago, Ill. 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, Owes it to 
himself that be become thoroughly familiar with 
the writings of Chordal. John Wiley & Sons, 15 As 
tor Place, N. Y., have issued a new and enlarged 
rome edition of ** Extracts from Chordal’s Let- 

ers.’ Handsomely bound in cloth, with over 50 
ey Price, $2. 
mm orders for five or more copies 
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Discount of 25 per cent. | 
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S.S. Ward and others will start a 
at Eufaula, Ala. 


machine shop 


D. J. Nysewander, Mich., will build a 


pump factory. 


Owosso, 


E. F. McGee, West Péint, Ga., will start a car- 
riage and buggy manufactory. 


Newton Phelps is about to erect a steam saw-mill 
at Camden, N. Y. Cost, $12,000. 


The Aurora Cotton Mill, Asheboro, 
add 650 spindles and 100 looms. 


N. C., will 
The Lickdale Iron Co. are putting in the Clapp- 
Griffiths process at Lebanon, Pa. 


The J. T. & K. W. Railroad will erect a round- 
house and repair shops at Sanford, Fla. 


The Pittsburgh Novelty Works will erect a fac 
tory at Rochester, Pa., to make novelties. 


The German-American Brewing Co., of Buffalo, 
a new corporation, will erect a $150,000 brewery. 


All the nail and iron mills in Wencham, Mass.,are 
running on full hours for the first time in two years. 


The city of Belfast, Me., will erect new water- 
works there next year, at a probable cost of $75,- 
000. 


F. W. Mertens, 134 E. 76th street,-New York, will 
erect a five-story factory 25x100 feet, to cost $20,- 
600. 


The Columbia Steel Works have purchased a site 
for their new plant at Nine Mile Run, near Pitts- 
burgh. 


The Wilmington, N. C., cotton mills, which have 
for several months been closed, will start up in a 
few days. 

John Clarke, 675 Willoughby avenue, 
N. Y., will build a three-story factory, 
cost $4,500. 


Brooklyn, 
40x60 feet, to 


Charles Schmidt, 9 and 11 Norfolk street, 
York, will erect a five-story factory 
cost $15,000. 


New 
25x40 feet, to 


The J. B. Aldrich Co. has been chartered at Mem- 
phis, Tenn., to manufacture sewing machines and 
attachments. 


The Wampum Wire Co., Limited, Wampum, Pa., 
are contemplating the erection of a factory at New 
Castle, Pa. 


The Lochiel Rolling Mill, at Harrisburg, Pa., has 
been leased by parties from Danville, Pa., and will 
soon be started up. 


The Woonsocket Electric Light and Power Co. 

’ 

Woonsocket, R. I., has purchased ground for the 
erection of buildings. 


Brockway & Monghan, Dover, Maine, will soon 
fit up a building in that town to be used fora black- 
smith and machine shop. 


The Gress Lumber Co. has been incorporated at 
Eastman, Ga., with $75,000 capital. G. V. 
and Others, incorporators. 


Gress 


A company, with capital stock of $25,000, will be 
incorporated at Albany, Texas, to build a mill and 
gin. $20,000 has been raised. 


Hall’s Engimeering Co., 112 John street, New 
York, are receiving quite a number of orders for 
Hall's injector from the South. 

A four-story mat factory, to cost $15,000, will be 
erected by the Greenland Mat Factory Co., at the 
foot of Gold street, Brooklyn, N. Y. 


is to 


new 


The woolen mill at Mechanicsville, 
be enlarged by the addition of 100 feet. 
addition will be two stories in height. 


Conn., 
The 


The Holland Mill, at Madisonville, Ky., will be 
supplied with new machinery of the improved pat. 


ent process. New engines will be required. 


The Wentworth Manufacturing Co., Boston, 
Mass., has brought out anew emery grinder. The 


elaim for it is better protection of journals. 


Walter Pierce is president and John Perry secre 
tary of anew company that will erect a shoe fac- 
tory to employ 40 or 50 hands, at Sharpsville, Pa. 

The ¢ 
been incorporated at Eastman, 
000. 


ieorgia Pine Manufacturers’ Association has 
Capital $300,- 
Harris & Mitchell and others, incorporators 


Ga 


The contracts have been signed for the buiiding 
of a shoe factory at Henniker, N. H., which will 
be 135 feet long, 35 feet wide, and three stories in 
height. 


The Kenwood Felt Mills, Kenwood, Albany, N.Y., 
have purchased six acres of land at Greenbush, on 
which they will erect a three-story building, 60x200 
feet, next spring. 


Harry Darlington, Ist ave., Pittsburgh. Pa., and 
a company of Eastern gentlemen propose fitting 
up the old Eagle Cotton Mills, Allegheny, Pa., to 
manufacture toys. 





Coyne & Delaney, 145 Mulberry street, New York, 
| will erect a foundry and machine shop on Frost 
street near Union avenue, Brooklyn. It will be 
25x50 feet, two stories high. 
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The Western Manufacturer, of Chicago, says it is 
reported that a number of Cincinnati manufactur- 
ers will remove to the former city after 
1886. 


January 1, 
The reason is not given. 


The Sterling Foundry 
Conn., has been incorporated. Capital stock, $12, 
000. Henry Webb, Wm. 8. Reynolds, R H. Horne, 
and R. J. Walsh, incorporators. 


Company, of Greenwich, 


Megguier & Jones, Portland, Maine, are 
a new iron foundry this fall at the corner 


to erect 
of Pear] 


street and Ashland avenue. It will be 75 feet 
square, and three stories high. 
The New Process Twist Drill Company, of Taun- 


ton, Mass 
engine, 
drills 


, have 
boiler 


leased buildings, and will put in 
and machinery for making twist 
Edwin 0. Williams is superintendent. 

Daniel T. Kelly, Portland, Me 
wooden building, 85x10 and three stories high, on 
Kennebec street, in Portland, to be fitted up with 
machinery for the manufacture of agricultural im 
plements. 


, Will erect a 


A large coke blast-furnace is about to be built in 
the vicinity of Bellefonte, Pa. 
cerned in it are General Beaver, 
Valentine, D. G. Bush and Wm 
capital stock will be $1,000,000. 


Among those con- 
Robert and George 
P. Duncan. The 


Henry G. Thompson & Co., 51 Leonard street, 


New York, manufacturers of flexible-back steel 
hack saws for machinists’ use, write us: “Our 
progress has been very encouraging, and we look 


for a good trade this coming season.” 


Prentice Bros., manufacturers of machine tools. 
Worcester, Mass., have moved into a new shop 210 
x55 feet, two stories high. They have a good de 
mand for their lathes and drills, and will soon issue 
a catalogue showing some patterns. 


Water-works to cost $2,000,000 are to be 
at Syracuse, N.Y. Four pumping engines will be 
located at Oneida Lake, and the water will be 
forced through a cast-iron pipe to the lower sur 
face of Syracuse Four pumps will be 
Syracuse to supply the higher surface. 


erected 


located m 


Owing to the shutting down of Western nail 
mills, pending the settlement of the wages ques 
tion, nails have become scarce, and the price has 
advanced. Eastern nail mills are taking advantage 
of the situation to do a rushing business. One mill 
recently had to decline an order for 50,000 kegs. 


About $40,000 of the $50,000 to be raised in Taun 
ton, Mass., for the new silver-plating company to 
be located there,has already been assured. Several 
workmen from there have already gone to work in 
the company’s works at Shelburne Falls, and will 
re-locate in Taunton when the concern moves in 
the spring. 


The Otis Iron and Steel Co. 
Westinghouse engines of 200, 35, 25, and 8 horse 
respectively. This is the tenth order re 
ceived from the Otis Co. within three years. The 
200 horse-power engine is 18x36 inches, and will be 
coupled directly to a train of rolls making 300 rey 
olutions. ‘ 


has ordered four 


power, 


Capitalists have, during the past year, invested 
some $25,000 in the purchase of lands and buildings 


at Rumford Falls, Me., on the Androscoggin, be 
sides expending about $2,500 in a survey of the 


water-power. This means the establishment of 
some kind of a big manufacturing enterprise at an 


early day.— /ndustrial Journal 


When American establishments can furnish lo 
comotives in Australia for $2,000 each less than the 


price at which work not so satisfactory can be ob 
tained in England, and in a much shorter time, as 


was recently done, our manufacturers certainly 
ought to be encouraged to compete 


business in that great continent. 


actively for 
Railway News. 


The Buster Mfg. Co 
land on Preble avenue, Allegheny City, 
feet wide, and extending back to the 
on which they will immediately 
100x175 feet, to be used 
shop 


have purchased a piece of 
Pa , 200 
Ohio river, 
building 
and finishing 
$75.00) worth 


e number of men. 


erect a 


as 


a foundry 
They have promised to place 


of machinery, and employ a larg 


The City Council of Hannibal, Mo., have ordered 


an election to be held December 1, at which the 
citizens shall say whether or not bonds to the 
amount Of $20,000 shall be issued for the purpose 
of putting in an electric-light plant, to be owned 
and operated by the city. This is a sensible move 
Water and illumination in a city should be owned 
and supplied by the people themselves. 

The Chicago /ndustrial World says: ‘The new 
factory building of the Crane Brothers Manufac 
turing Company will be ready for occupancy in 


about two weeks. It is to be used exclusively for 
elevator building, and will be fitted with new ma 
chinery and employ about 200 men The old ma 


and used for the 
manufacture of wrought-iron goods, 
is turning out more goods than at 
its history.” 


The Lyman mills corporation have decided to 
give the weekly payment system of Holyoke, Mass., 
a fair trial, beginning January 1, and if it works 
well they will probably adopt it. They employ 
1,300 hands, 300 men and 1,000 women, and the 
monthly pay-roll is $28,600. The directors of the 
Washington & Moen Manufacturing Company, of 
Worcester, have voted to adopt the weekly pay 
ment system after January 1. They employ about 
3,000 hands. 


chine shop is to be divided up 
This concern 


any time during 
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The Water Commissioners of South Abington, 
Mass.. are investigating schemes for a water sup 
ply. 


The Board of Public Works of Jersey City, N.J., 
are in the market for 6” and &” iron water 
pipe. 


cast 


The Superintendent of Water-Works of Minneap 
olis, Minn., has the placing of orders for 6’, 8/’, 10’ 
and 12” cast-iron water-pipe. 

The firm of J. H. Williams & Co., 
James H. Williams, Matthew 
Hi. Brock, has been dissolved, and 
nership formed, successors thereto consisting of 
James H. Williams and William Brock, who will 
continue the manufacture of drop forgings at 15 
Richards street, Brooklyn, N. Y. 
Pa, 


consisting of 


a new co-part 


The citizens of Scottdale, held a very enthu- 
siastic meeting on October 30, 
$6,000 was subscribed for the erection of 
skelp mill. William H. Everson and C. L, 
the firm of William H. Everson & Co., owning the 


scottdale Rolling Mill, and who will erect the new 





Diamond, and Wm. | { 


CHANDLER & FARQUHAR, 


AMERICAN MACHINIST 





177 & 179 Washington St., 
BOSTON, MKASS. 


TOOLS AND SUPPLIES 


—FOR - 
Machinists, Plumbers, Gas 
Fitters, Electricians, Mod- 

el Makers, Roller Skate 
Makers, Amateurs,ete, 





Send for Catalogue B, 





at which upward of | 
a new | 
Graff, of | 


Established 


works, were present, and gave a written guarantee | 


that the firm would not start a company store, 


use undue influence with the employes to deal at 


nor | 


any store or stores in the town. They propose to | 
establish a cash system, and, of course, the business 
men responded heartily to the call for subscrip- 


tions, and the mill will be erected. 
Ee 
Machinists’ Supplies and Iron. 


New York, Nov, 19, 1885 

Dealers and manufacturers are 
impatient at the slow improvement of business, 
but, on the whole, there is reason, if not to be sat 
isfied, at least to be gratified, that what change 
there is, is inthe right direction. 

fron—In American pig the demand is principally 
for small lots, but the number of orders keeps 
stock in the better brands low, and the market 
firm. We quoteNo. 1 X Foundry, $18 to $18 50; No. 
2 X Foundry, $16 to $16.50; Grey Forge, 
$15.50. 

Scotch Pig— 


and prices are only fairly steady at : Coltness $19.50 
Gartsherrie, $19 


to $20; Gle ngarnock, $18 50 to $19: 
to $19.50; Summerlee, $19 to $19,50; Eglinton, $17.50 
to $18; Langloan, $19.50 ; Daimellington, $18 to 


* $18.50, 
Lead—Car 
little demand. 
price. 


lots have sold at 4.20c., but there is 
Buyers and sellers do not meet on 


in prices. 


an inclination towards a slight advance 
We quote Lake 11e.; other brands, 10c. 
Tin 
fort is required to maintain prices. 
of Banca have sold at 20\%c.; Straits 
20.300. 
Spelter 
Antimony 


* WAN TED* 


Situation and Help” Advertisements, 30 cents a line 
‘or each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning Sor the ensuing week's issue. 


Jobbing iots 


Refined, 4c. to 6e. 


Hallett’s, 8'4c.; Cookson’s, 91sec. 





Situation as foremanof machine shop 5 good ref 
ences given. Address Buckeye, AM. MACHINIST. 

Situation as foreman or supt. of machine shop ; 
good references. Address R., AM. MACHINIST. 

A first-class machinist desires situation: prefer 
to go South. Address J. W., P.O. Box 64, Pittsfield, 
Muss, 

Competent mechanical draftsman wants position 
in office, or as assistant to superintendent. Address 
Active, AM. MACHINIST. 

Situation by foreman machinist on agricultural 
implements or machinery ; well acquainted with 
improved methods of ge tting out work che aply. 
Address B. B., AM. MACHINIST. 

Wanted—By practical mechanic, designer and 
draftsman, position as supt. or foreman of machine 
works; have had large e xper rience handling men 
and syste matizing work; best reference given ; 
corresp’ce solicited, Address Box 486, Waterbury, Ct. 

Wanted—Situation as foreman boilermaker, by a 
practical boilermaker, 89 years of age ; 25 years’ 
experience ; 9 years as foreman, loc omotive boilers, 
tanks, tubular boilers, flue boilers, etc.; knows how 
to take care of tools, and work them and men to 
their full capacity; best refs, Address ?. B., A» 
MACHINIST, 


& MISCELLANEOUS WANTS #® 


advertisements will be inserted under this head at 
fh cents per line, each insertion 





The Cyclone Steam Flue Cleaner has no equal, 
Crescent Mfg. Co., Cleveland, Ohio. 

Wanted—Patented articles to manufacture and 
introduce. Box 88, Newark, N. J. 

To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42’’x12’, in good order. Address, 
P. O. Box 2085, Bridgeport, Conn. 

Wanted—A good second-hand 60” lathe, to take 
a between centers qegress, with particulars, 

. B. Bowman, 1101 N. 2d st., St. Louis, Mo. 

"Spe cial mch’s. for any kind - mfg. designed to 
order. Also plain and autom’e eng’s. Send for cir 
cular and refs. Weston & Smith, Syracuse, N. Y 

Gun Machinery—For sale, a shop containing a 
full equipment of machine and specks’ tools, pat 
terns and patents required for making a well-intro 
duced shot-gun. For particulars, oO 
Randall, 70 Weybosset st., Providence, 


address 8. 


k. I. 


The demand is small, and considerable ef- | 


and Malacca, | 


| 


WATER WORKS, 


BUILD 


ENGINES 





[December 5, 1885 


THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


AND 


STEAM = PUMPING 


MACHINERY. 


Send for Catalogue No. 18. 
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ADLEY’ UPRICHT 


CUSHIONED 


HELVE 
> HAMMER 


Combines all the 
best elements es 
P sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and = costs 
less for re- 
pairs than 









18322. 


World. 


BRADLEY& CO. Syracuse, N.Y. 


any other Hammer in the 





disposed to be | 


$14.50 to | 


—There is little call for Scotch brands, 


THE BROWN HAMMER 
DOUBLE THE VELOCITY That it Raises the Hammer 


A NEW MOVEMENT! 


Copper—The market is uneventful, but there is | KNgQWw LTON MFG. CO., King St.. Rockford, I’ 


| 


BS. 








Fly-W heel Pump, 


CUILD & CARRRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 


VACUUM PUMPS, 
AIR COMPRESSORS. 


ve SEND FOR CATALOGUB. 








THE M. T. DAVIDSON IMPROVED STEAM PUMP 
a Davison Steam Pump C owpany. 





wie BEST PUMP 


MADE FOR ALI 
SITUATIONS 





PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, 


BOSTON, MASS, 








WA 


Cor’sp’d’ce 


ER WORKS 


Solicited. 


M 
A spmorarry. ERY 
POND ENGINEERING CO, * a 





STRIKES A BLOW WITH 


SEND FOR DESCRIPTION 












.W. JOHN 
panreros. 


Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Desc riptive Price Lists Free. 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y. 


‘75 Randolph St., Chicago; 170 N, 4th St., Philadelphia. 





Combine valuable feat- 
ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated hase, etc. Parte 
interchangeable. C hueks guaran ( 
teed, Sold t by the trade, Send 
for Catalogue 

MELVIN STEPHENS, Prop’r, 


OMice, 41 Dey Street, New \ork, 


Self-Adjusting. 





UPRIGHT HAMMER 


WOODEN HELVE. 
Springs of Best 
Ru 


BLOW, TRUE AND 
economical hammer 
made, 
of a 


descr 


BEAUDRY & 


BOSTON,MASS., 


BEAUDRY’S 


Has no Shaky 
I 









ber 


ELASTIC. 


Most practical and 


Satisfactory 


EMERY-WHEEL TOOL CRINDER. 


Four Sizes 








iuaranteed 





Write 
for 
Illustrat 
ed 
Circular. 








Sept. 
, 1883. 


7“ 


Water runs on wheel and 


SPRINGFIELD 
GLUE & EMERY 
WHEEL C€0., 


Springfleld, Masa 


prevents beating. 









Will reduce expenses 
shop. Send for 
ption. 


CUNNINGHAM, 





PATENT 
OLICITORS 


ELLSWORTH 
& YANTIS, 
S16 FSt., Washington, D.C. 
Send for Circular. 





Foot or Power Lathes 





SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 





of Lathes, 
Presses and Machinists’ Tools 


Catalogue Drill 


FOR ALL KINDS OF SERVICE, 


MANUFACTURED a 
Cc. H. DELAMATER & CO., 
16 Cortlandt St., N.Y. 


Delamater Tron Works) 





DELAMATER DUPLEX STEAM PUMPS, 


5 UORUNIUM Ire, 


gy Lo 


SPRINGFIELD, MASS&. 6 Ss 


PURE SAPPHIRE CORUNDUM: 


ty TAN DARD © 








251 pages, 6 plates, 58 illustrations, 8 vo, cloth. 
TREATISE ON 
VALVE-CEARS 


WITH SPECIAL CONSIDERATION OF THE 


LINK- MOTIONS OF LOCOMOTIVE ENGINES, 


DR.GUSTAV ZEUNER. 
a from the fourth German edition, 
BY P ’. J. F. KLEIN. 


uA F.N.SPON,35 Murray St.,New York, 


SOOKE & CO, ™™ 
Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


AGENTS FOR 
The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automati: 
Safety Stop, Sawyer's 
Lever,and Solid Com- 
position Valves anid 
Seats. Also 


SUPPLIES 


For Machinists, Rail 
ways, Mills, Mines, &: 


$5.00 








Please send for cir 
cular and state that you 
saw the advertisement 
in this paper. 


MORRISON'S PRACTICAL ENGINEER, 


A Complete Treatise on Steam and Gen’l Machinery. 
MAILED ON RECEIPT OF $1. 
Indicators, Engineers’ Instruments and Outfits 


W. A. MORRISON, Box 3738, Lowell, Mass 








and Supplies mailed on appli 


cation, Lathes on Trial. 
167 W. Second St., Cincinnati,O 








trated Cataloque, 


93 Liberty Street, Ne 





ANNOUNCEMENT ! 


We have just issued a new and very complete 
which we will be 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 


w 
44 Washington Street, 


Tllus- 
pleased to mail to 


York, 


Boston, 














00's 22x 5 PLANER. 


CATALOGUES SENT UPON 


THE HENDEY MACHINE COMP’Y, 


TORRINGTON, 


CONN. 


MANUFACTURERS OF 


[ron and Brass Working Machinery 





APPLICATION, 









BETTS MACHINE CC., WILMINGTON, DEL., 
First-Class Machine Tools, 


FOR RAILWAY AND MACHINE SHOPS. 


























5 ee Deel 











DxceMBER 5, eS 


NICHOLSON ‘FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“6 Nicholson File Co’s” Files gad Rasps, ** Double Ender’’ Saw Files, **Slim”’ Saw Files- 
** Racer’? Horse Rasps, Handled RiMlers, Machinists* Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R.1., U.S.A. 


= THE HANCOCK INSPIRATOR 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, 

































AUTOMATIC RESTARTING INJECTOR. 


A most remarkable boiler feeder, which has just taken the first 
premium at the Inventors’ Exhibition in England. May be used as a 
lifter or a non-lifter; re-starts immediately without any manipulation 
whatsoever, after interruption of the feed from any cause, The most 
effective injector ever placed on the market for stationary or portable 
Reliable and cheap. 


PATENT 


boilers. 


SOLE REPRESENTATIVES IN THE UNITED STATES AND CANADA, 


NATHAN MANUFACTURING CO., 


92 & 94 LIBERTY STREET, NEW YORK. 


DELIVERY 


AMERICAN MACHINIS oly 


IBOSTON, MASS. 





if You Want the Best STEAM PUMP 
For Mining, Railroad or Steamboat use, Paper Mill, 
Chemicai or Gas W orks, Tanne ry, Brewery or Sugar 
Refinery, Drainage Q uarrie 6, Cellars or Plantations, 
pirigming or Hydraulic Mining, Sinking Founda. 
tions Cofter Dam, Sewer, Wel! Sinking and other 
Contractors’ Work. or R aising W ater for any 
kindof Manufac eenuger Fire Purpose, write 
for an illustrated descriptive book onthe New 
Pulsometer, containing greatly reduced 
prices, hundreds of testimonials, ete. Mailed 
ree. Prices 100 per cent. lower than others 

Every Pump tested before shipment and 
guaranteed as represented, Economy and 
mals Efficiency Unequaled. Pulsometer steam 
Pump Co., » 38 John St., N.¥. See prices next issue of this paper 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including Buildin rs, lots, machiner 
and stock, situated in Leadville, Col. The coed 

First-Class Wood Engraving for 2€88 Will be carried on until sold, thus at once 
Catalogues, Circulars, &c., Manutac. Ving aprofitable trade to the purchaser. Address, 
W rite gfor A. FALKENAU, 

Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


HALL DUPLEX PLUNGER PUMP. 
Simple, Durable, Efficient. {2m 


HALL STEAM POMP (0, 


91 Liberty St., 
NEW YORK. 







THOS, H, DALLEMT & (0, 


3013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


PATENT 


Portable Driling Machines, 


VERTICAL DRILLS. 
Radial ore Multiple ertlle, 
HAND DRILLS. 


Send for Ilustrated Catalogue. 


WOOF RAVING. 


ELEC TROTYPING. 
«N° PRINTED SUPPLIES. 



















turers and Inventors 
estimates to 


A. MUCFORD, 
Hartford, Conn. 




















DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND, 
BOller Feeders, Fire Pumps, 
Pumping Machinery for all pure 

poses. 
Send for Catalogue, : 


FoR 


AMERICAN MACHINIST, 


to hold 52 issnes. Price $1 each, by mail or ex- 
press to VE part of the United States Also 


ae COV E RS 93 td be applied by book 
binders for permanently 


PATENT BINDER 


. : = ] binding any volume. Same price 

“iy Foc American Machinist Pub’g Co., 
aa. * ne 96 FULTON STREET, NEW YORK. 
EMU MMMM uy 











24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


istablished in 1874. : 


CLEVELAND TWIST DRILL CO. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


FRICTION 





SPEED 
INDICATORS. 


These little 
Pocket Indi- 
cators are ac- 
curate and re- 
liable and 


should be 
found in every mill and manufactory, and every . 


machinist and millwright should have one. 
Sent post paid, on receipt of price, 81.00. 


R. WOODMAN, 169 High St., Boston. 


4 Size. 









WHITE'S FLEXIBLE METALLIC FILLET. 


For Pattern Makers’ and Architects’ Use. 






Can be applied quickly and is sure to give 
satisfaction. Sizes, 4tolinch. Send for sample. 


Howard White, 44 N. 4th St., Philadelphia, Pa. 









c. w. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNTS 











% HEAVY STELLDOG 4a 
4 No. Inch. Price pa “75 = 
: i < s 40 a o3 — co 
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One Small Set of & —by 1-4 inches to 20 inch a2 

One Set of 12—by 1-4 in, to Zin -continued by 1-2 in. to 4 In. 13.20 





ADAMS & 


PRICE MACHINERY CO. 


ILE MANUFACTURERS. OF THE 


NEW AND IM 


PROVED PRINCIPLE 
ADAMS PATENT, AUTOMATIC 


BOLT~:NUT THREADING MACHINES 


3 i ro 4 


1 INDIANA ST. CHICAGO. 


a8) FOR ILLUSTRATED & DESCRIPTIVE CATA 








JUST PUBLISHED. 


One Volume, Crown, &vo, 266 pages, 165 illustrations 
Fine Cloth Binding. $2.50. 


MODERN MOULDING & PATTERN-MAKING. 


A Practical Treatise upon Pattern- Shop and Foundry Work. 


Embracing the Moulding of Pulleys, Spur Gears, 
Worm Gears, Balance-Wheels, Stationary-Engine 
and Locomotive Cylinders, Globe Valves, Tool 
Work, Mining Machinery, Screw Propellers, Pat- 
iern-Shop Machinery, and the latest Improvements 
in English and American Cupolas. Together with 
a large collection of original and carefully selected 
Rules and Tables for Every-day Use in the Draw- 
ing-office, Pattern-Shop and Foundry. 


BY JOSBPH P. MULLIN, M. B. 
D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Streets. 
.. Copies sent by mail on receipt of price. 


HE DUPLEX INJECTOR 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
FSE® order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
® Will feed water through 
a heater. Manufactured 
and for sale by 

JAMES JENKS & €O., 


Detroit, Mich. 








48,50,52 & 54 
Randolph St. 





Boul arn Pere PP 
MACHINISTS’ SCALES, 


Patent Fiend Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 


RECEIVER’S SALE 


—_( FPF —_ 


Machine Shop, Foundry and Blacksmith Shop, 


All materials, machinery, tools, fixtures 
and personal property in the iron foundry, 
machine shop and blacksmith shop of G. H. 
Zschech & Co., Nos. 180 to 190 South Penn- 
sylvania atreet, Indianapolis, Indiana, are 
offered for sale by order of Court. 


Said iron foundry and shops are in good 
running condition. The plant is well estab- 
lished. Circular and band saw mills, and 
all other articles usually made in a first-class 
foundry are successfully manufactured here. 

Sealed bids upon all or any part of the 
property, in cash or upon such terms as | 
may be offered, will be received by me at 
any time before 1 o’clock December 1, 1885 
and will be opened at that time. A’ com- 
plete inventory and appraisement will be 
mailed ov application. 











JAMES JOHNSON, | 


Keceiver of G. H. Zschech & Co., 
napolis, Indiana. 


India- 





The BERRYMAN Patent 


FEED WATER | 
eater & Purifier, 


MANUFACTURED BY 
J. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever r¢ 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
= steam, 


BENJ. F. KELLEY, Agent, 


| 9' LIBERTY ST., NEW YORK. 
Philadelphia Office: 


JAMES BERRYMAN, 125 N. Fourth St, 











Founded hy Mathew Carey, \735 ntennial, January 25th, \835. 


BAIRD’S BOOKS| 


FOR 


PRACTICAL MEN 


Our new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC Books, 96 pages, XVO, A CATALOGUE 
OF BOOKS ON STEAM AND THE STEAM ENGINE, MECHAN 
cs, MACHINERY, AND DYNAMICAL ENGINEERING, 
and a CATALOGUE OF Books ON Civil: ENGINEERING 
BRIDGE BUILDING, STRENGTH OF MATERIALS, Rat 
ROAD CONSTRUCTION, @tc., a CATALOGUE OF A MISCEI 
LANEOUS COLLECTION OF PRACTICAL AND SCLENTIFIE 
Books, a List of Books on ELectRO-METALLURGY, 
erc., A CATALOGUE OF Books RELATING TO ELECTRI 
CAL SCIENCE, List of LEADING Books ON METAL MIN 
ING, METALLURGY, MINERALOGY, ASSAYING,CHEMICAI 
ANALYSIS, ete, List of Books on Dykine, CALICO 
PRINTING, WEAVING, COTTON AND WOOLEN MANI 
FACTURE, and two Catalogues of Books AND Pam 
PHLETS On SoctaL Scrence, Poniricarnt Economy, 
PROTECTION, FREE TRADE AND THE TAKIFF, ETC. and 
other Catalogues, the whole covering every branch 
of Science applied to the Arts, sent free and free of 
postage toany one in any part of the world who will 
erntah his address 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers and Importers, 

S10 WALNUT STREET, PHILADELPHIA, Pa. 





WEST'S 


Moulders’ Text-Book: 


BEING PART IL. OF 
AMERICAN FOUNDRY PRACTICE. 
PRESENTING 
Best Methods and Original Rules for Obtaining Good, 
Sound, Clean Castings ; and Giving Detailed Deserip 
tion for Making Moulds Requiring Skill and ka- 
perience. Also containing a Practical Treatise upon 
the Construction of Cranes and Cupolas, and the Malt 
ing of Tron and Scrap-Sted in Iron Foundries. 


BY 
THOMAS D. WEST, 
PRACTICAL IRON MOULDERK AND FOUNDRY FOREMAN 
i2mo. Cloth, $2.50. 
Fully Illustrated, and with Complete Index, 


JOHN WILEY & SONS, 15 Astor Pl., NEW YORK, 


Will be mailed, prepaid, on receipt of the price. 


“THE ()NLY PERFECT” 


Se, 
—s 


7 — BUFFALO 
Portable F orges, 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


=> Buffalo Forge Co., 


) WORTHINGTON 
INDEPENDENT 
CONDENSER. 


i 
Henry R. Worthington, 


NEW YORK. 


Boston, Pittsburgh, Chieago, Cincinnati, 
Cleveland, St. Louls, San Francisco. 
















AES 








Catalogue. 
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MACHINIST 





[DecemBer 5, 1885 














CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROS8S-FEED, 
TO PLANE 12x16x15. 


THE R.A. BELDEN CO.,DANBURY, OT. 











ONEIDA ag ENGINE & 





v7 





No. 


FOUNDRY CO., ONEIDA, N. Y. 


Manufacturers of Westcott’s Patent Chucks. 


Nos. 3 and 4 Little Giant Improved. 
3, Diameter 6 in...... Holding 0 to 1% in. 


4, “ 6% “ec Oto2 * 





VAN DUZEN’S 
MECHANICAL 
; BOILER CLEANER 
Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 
Manufactured by 


E.W. Van Duzen, Cincinnati, 0. 


Iron Planers 2 Shapers. 


SUPERIOR 1 DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE T00L WORKS, Lim, 


ROCHESTER, N. Y. 


It will Pay the Piper, 


Lf he aims to pipe well f for 
a TEAM, WA TE Rk, GAS, 














NIA, & c¢., to examine this 
UNION, 
no packing, but ts always 


which requires 





veady for instant use. When 
you next order Fittings of any Dealer, ask for a 
sample American Union to come with them, and 


at will tell you the whole story, or we will, tf you 





write us for particulars. 


PANCOAST & MAUTLE, 
BX PHILADELPHIA, PA. | 


*UOTUL SIY) JO AUPNIAITD B AOJ pugs 
‘qUOTAIYSTGeso ANOL BNOGR YIOM SsUVUlO-3s4lA 
Sujop uy yseas03uy uv oyu) OF UVdd¥Yy NOA Jy 


DROP FORGINGS se sree 


BEECHER & PECK, NEW HAVEN CONN. 


PRCKS. S PAL DROP PRESS 


CONN. 








Worcester, Mass., 


W. C. YOUNG & C sg Manufacturers of 
Engine Lathes, Hand Lathes. 
| FOOT POWER LATHES, SLIDE RESTS, Etc. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


‘WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 





CINCINNATI, 
w OHIO, U.S.A. 









Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Re sawing M achines, Spoke an 

Wheel pees Shafting, Pul- 
eys, etc. All of the highest 
standard of excellence. 

W.H. DOANE, Pres’t. D. L. LYON, Sec’y. 











OUND ‘VOLUMES © = “— AMERICAN 


For 1880, 1881, 1882, 1883 ey 1884, cloth, $3 50 each, 
purchasers paying express charges. 


im. Machinist Pub’g Co., 96 Fulton St., New York, 





P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 





The Almond Coupling. 


A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, Mir., 


83 & 85 Washington Street, 
BROOKLYN, N. ¥. 


NOIsSEL3EsSs, 





PATENT FLEXIBLE BACK HACK SAW 


For Machinists’ 





Use. 


Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break. Send for sample and circular. En- 
dorsed by The Pratt & Whitney Co., John 
Henney, Jr., Supt.Motive Power, N. Y_) N. H. 
& H. R.’R. and others. 


HENRY G. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y. 



















J INOQHES------- ; 


IMPROVED 


Conened Serewe PuLicromneter 


GALIFPER. 








A, J. WILKINSON & C0. 


Boston, Mass., 





Makers of the most complete 
assortment of 


Micrometer Calipers & 








A.J. Wilkinson & Co, 


Boston, Mass S.A 
Pat. Jan. 30, 18S. 
Vat. July 3, 1885. 





Fine Measuring Tools 


TO BE FOUND IN THE WORLD, 


Send for Illustrated Cubsiegen | 


with Tables. 








+ FOSSIL + MEAL + PIPE AND BOILER COVERING, 





A INCH THIOKNESS 






Light as Hair Felt. 
applied. 
of 5g’ to 34’’; equal to other coverings at 2” to 21%” 


Beware of Imitations. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


Send for Circular 


Absolutely Fireproof. Jasily 
Cz in be used over and over again. Thickness 


Sold in Bags of 110 lbs. oach. 


FOSSIL MEAL CO., 48 Cedar St., New York. 


Mention this Paper, 





BSTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CFIU CKS 


for Brass Finishers?’ 
Use, 
Milling Machines, 
ScrewMachines,Up- 
, right Drills, Cut- 
ting-Off Machines, | 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 


$, ASHTON HAND MEG. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE + | ATHES 


Are now in position to put on the market 


14” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best cver ‘offered. 


DRAWING 
NSTRUMENTS 


SAR MAHI 


For Hand and Power, 














Send for 72-Page | 
ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 
6 Astor Place, - New York- 





Their Capacity, 
CIRCULARS FURNISHED. 
BOYNTON & PLUMMER 


Worcester, Mass. 








—_—THE— 








contains the maximum of 
eee, durability and effi- 




































































"’No. me! holds A ene 0 to 
, price $ No. 2 (round| 
Ny ids holds from 0 to 34”, 
price $8. Sold by the trade 
Address, 


HARTFORD, CONN. 


Manufacturer of all kinds of Chucks 
Send for new Illus’d Catalogue 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 
PRESSES, DiEs ‘ 
and all other Sheet-Metal Tools. 


A new line of PUNCHING PRESSES 
just out. 





Send for C sill 


FAY & SCOTT,™:" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOGUE. 








ama WHITNEY'’S NEW RATCHET, === 


Steel 








Has greater range than any two ratchets made, and at the 
price of one. Send for circulars 
| VARIETY MACHINE CO., Warsaw, N. Y. 


INE W-SQUARE THREAD TOOL 








THE BEST OUT! 
wre Send 
i WITH SAME HOLDER...“ 


HARTFORD TOOL C0., HARTFORD, CONN, 
HARLES MURRAY=<- 


3/ ENGRAVER on WOOD \“ 


SSANN’ST 3 NE WYSRK- 











6,” 8’’ and 10” Stroke | 
Adapted to . Classes of Work to | 


Hartford frill Ghuck 


} 


| 
| 


| 
| 


| 


‘Ppomstiod 





INO'TICE. 


Week before last we published, under this 
heading, references to a small portion of the 
practical articles that have been specially pre- 
pared for the AmMERIOAN Maonrnist, and have 





| appeared in our columns during the last few 


months. Last week we published an addition- 
al list. We append another list below. No 
other mechanical journal in this country has 
or ever has had such a collection of practica) 
articles, by writers of well known ability, as 
are presented in these columns week by 
week. Every issue gives information that is 
taken up and applied in the shops and fac- 
tories in various parts of the country. Copies 
containing these articles can be readily ob- 
tained by ordering of any newsdealer, or by 
writing to this office, at 5 cents per copy. 


F. G. Woodward. 
A Primitive Electro-Magnet Engine. Aug. 22, 188 
Car Transit by Endless Cable. Feb. 28, 1885. 
How to Clean Foul Pipes. Dec, 6, 1884. 


How to Originate a Scale of Equal Parts. Sept. 
6, 1884. 
Wm. H. Harrison. 
The ‘ee a nt of the Connecting Rod. Sept. 


885. 
ieuimal ing Revolving Bodies. March 21, 1885. 


")| John A. Caldwell. 


Blue Lines on White Ground. May 2, 1885. 
Geo. B. Grant. 
Pitch of Worm Gears. May 23, 1885. 
J. A. Hill. 
Oiling Locomotive Valve Motion. May 23, June 
27, 18 


Bee F. Hetherington. 
Casting Rolls on a Shaft. May 23, 1885. 
Cleaning Boiler Tubes. June 14, 1884. 
Boiler Makers and Boiler Buyers’ Methods. 


25, 1885. 


April 


| Wm. Hultgran. 


Foundry Foremen’s Blunders. Jan. 24, 1885. 
Shrinkage of Castings. May 23, 1885. 
w. W. Hanscom. 
Cable Railway Transit. July 26, 1884; March 28, 1888 
John Snow, 
notes ae Face of Spur Gears in the Mould. 
Feb. 28, 1885. 
o. O. Vair. 


 noniding Potash Kettles in Green Sand. Feb. 14, 


885. 
Cutting Down the Face of Gear Wheels in the 
Mould. Nov. 15, 1884. 

OC. A. Smith. 

Balancing Revolving Bodies. Feb. 7, 1885. 

The Bourdon Pressure-Gauge Tube. Jan. 31, 1885 
| F. G. Jahn. 

A Method of Nickel Plating. 
John Coffin. 

The Bas meng e of Rotary Parts of Machinery. 

17, May 16, 1585. 

Wm, J. Williams. 

Piston-Rod and Valve-Stem Packing. 
W. E. Crane. 


The Use of Zinc in Boilers. July 5, 1884. 

Cylinder Oils — Economical Size’ for 
April 25, 1885. 

Another Way to Pack a Piston-Rod. 

Bridge Walls and Latent Heat. 


Aug. 16, 1884. 


Jan. 


April 25, 1885 


Engines. 


April 11, 1885 
March 22, 1884. 


CUSHMAN CHUCE CO., Geo. R. Stetson. 


Reasons for the Variation in 
Twist-Drill Shanks. 


Mi. W. Sewall. 


Tapers of Morse 
April 4, 1885. 


Machine-Shop Floors. Dec. 6, 1884. 
James W., See. 
The Safety Element. Nov. 1, 1884. 


’, E. Lipe. 
Milling Machine Cutters for Double Duty. June 
28. 1884. 
David Spence. 
Charging Cupolas. April 5, 1884 
Tinning Wrought Iron. June 20, 1885 
A. H. Mathesius,. 
Power Needed in Operating the Cable Road on 
Brooklyn Bridge. January 3, 1885 
Jno, C, Trautwine, Jr. 


z hat Is Centrifugal Force? April 5, 1884 
Centrifugal Force, a Compone nt of Tangential 
Tendency. April 26, 1884 
Nature of Centrifugal Force. 


A. B. Landis. 
Counterbore and Facing Bar. July 25, 1885. 
Tinning and Babbitting on Cast Iron. August 1, 
1885. 
T. H. Radclifi. 


On the W areteg 2 
18, 188 


May 17, 1884 


and Cracking of Castings. July 
R. D. Wade, Supt. Motive Power Rich- 
mond & Danville R.R 
Rie hmond & Danville R. R. Co.'s Cast [ron Smoke 
Stac August 1, 1885. 
Wm. H,. Butler. 
Grinding Drills. August 1, 
Ed, F. Williams, 
Inertia of the Reciprocating Parts of the Steam 
Engine. September 13, 1884 
Inertia in its Nature and Means of Measurement. 
August 23, 1884 
Inertia Diagram. October 18, November 
22, 1884; January 3, 1885 
Cc. ¢. Collins. 
P ag ag Steam 
Sept. 2 4. 
w. iabishe Le Van, 
The Trouble with the Philadelphia Traction Co.'s 
Road. March 28, 1885. 
Maintaining Mile-a-minute Speed. 


Wm, Lowe, 
General History 
July 12, 


1885 


1 and 


Ports and Slide Valves. 


July 12, 1884, 


of Stationary 
19; Aug. 2, 16, 1884. 


Steam Boilers 
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NEW pa 


Mors ‘Twist DRILL AND » MACHINE COMPANY, || 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Driil. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 

ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 

GEO, R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, 


‘Double Angle Iron shear 


BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left; 
Its knives are of a proper height for convenience of 
working: It will cut a bar square off or on a bevel; 
Being supplied with a clutch, it can be stopped instantly. 
It is a serviceable tool for bridge building, ship build- 
ing, or any kind of railroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron. THREE SIZEs. 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 


















F.H.EASBY 
PHILADELPHI 


' Ff |) pe SS : 
— — ee : 

Screw-Cutting Engine Lathes, Milling and Spur- Gon Cut- 
ting Attachments for Slide Lathes. An opportunity to estimate 


on Special and Patented Machinery is solicited. 


FRANCIS H. EASBY, Lehigh Ave. & Mutter St., Philadelphia. 


THE PUSEY & JONES CO. 

















Worcester, Mass. 


4 
— 
am 





Ryn » LATE, « BAND » Lanane 


Slide Rests and Planer Centers, 


Dune uutitg 


AND PAPER. 
| Especially Adapted for Shop Use. 
SEND FOR CATALOGUE TO 


~ INJECTORS. |_@. 8, WOOLMAN, 116 Fulton St., N. ¥. 


FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 

Machines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE. 
Mention Paper. 


The cut shows our Plate Shear, eccentric pattern, 
which will shear iron of one inch thickness, reach- 
ing into sheet 24 inches. 

BUILDRES OF STEAM ENGINES. 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 


J.C. HOADLEY, 


IVIL AND MECHANICAL~ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 




















—— PATENT — 
AUTOMATIC 





HALLS 
















aKEOUTTUBE (Ry 
OR CLEANSING & 


T 
f 


OVER 20,000 IN USE. 


HALLS ENGINEERING CoO., 
112 JOHN STREET, NEW YORK. 


WOOD-WORKING MACHINERY 


For Planing Mills, Fur- 
niture,Chair and Cabinet 
Factories,Cabinet Works 
andGeneral Wood-Work- 




















L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 
ATHOL, MASS. 
ing. Send Stamp for Ii. 


lustrated Catalogue to | SEND FOR FULL LIST. 
ROLLSTONE MACHINE 00, |p, 


























CR ES ATRL PORTS Ow 


— 


45 Water 8t., 
FITCHBURG, MASS . | 


OULDED 


BEVEL 


% (EARS, 


Pulley Cas in 


Special Inducements to 
the Trade. 


List mailed ¢ on | application. 


OLE & HUN 


BALTIMORE, MD. 














ACHINE 


SPUR and 


Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


, Vault Elevators, &c.,&. 


WATSON & STILLMAN, 468 Grand St., N.Y. 











po 
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D, DAUNDERS’ SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 


AMERICAN 
POP 


The only Automatic Adjarting 
Safety Valve ever pr roduced fo 


MACHINIST 





SEND FOR CIRCULAR. 





* 


POP. 
Crosby Pop Safety-Valves 


ADAPTED TO MARINE, LOCOMOTIVE, 
STATIONARY, PORTABLE & FARM 
ENGINE BOILERS. 


| CROSBY IMPROVED STEAM GAGES, 








LOCOMOTIVE, 
STATIONA RY ’ 








MARINE and 
And all Gages used in the various Arts. PORTABLE 
BOILERS, 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 





It does not infringe on the patents of any 
other valve made, 
WE GUARANTEE ALL PARTIES BUYING OR USING 
THEM PROTECTION AGAINST ALL SUITS. 
Accepted for application to all marine boilers 
by the Board of Supervising Inspectors of Steam 
Vessels, and_approved by the Secretary of the 
Treasury, at Washington, D.C., Janu: ury, 1885. 
Approve d and its adoption recommended on 
U.S. Naval Steamships, April 15, 1885, by U. S.Naval 
Board of Examiners. 


Anerican Steam Gur Go, 


36 CHARDON ST., BOSTON, MASS. 


SEND FOR PRICE LIST. 





Victory Lubricators, Amsler’s Planimeters, Test 
| Gage s and Pumps, Scotch Gage Glass, Water Gages. 
| and all Steam Engine and Boiler appliane es. 

We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


95 & 97 OLIVER STREET, BOSTON. 


WELLS BROS. & CO. 


Greenfield, Mass., 











(Pat. be Manufacturers of 
“New Little Giant.” CURTIS 
SCREW CUTTING 
Machinery & Tol Pressure Repulator 
ADJUSTABLE DIES, For Steam, Water & Air. 





FINE TAPS, &c. 
Adjustable Die used in all our Screw Cutting Tools. 


SHAFTING, 
PuL_Leys, 
HANCERs, 


BROWN’S FRICTION CLUTCH. 


SEND FoR ILLUSTRATED Prick List AND Discount 


A.& F. BROWN, 222 N.Y. 


and Steel 


Drop FORGING | 


Of Every Description. at Reasonable Prices, 
THE R.A. BELDEN 00., DANBURY, OT, | 


Manufactured by 


Curtis Regulator Co., 
, 51 BEVERLY STREET, 
boston, 





- Mass. 
General Agencies : 
109 Liberty St., New York. 
19 No. 7th St., Philadelphia. 
86 & 8S Market St., Chicago. 
49 Holliday St., Baltimore. 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis, Mo. 








CRAIC’S 
New “Class ¢” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators 
Locomotives, Stat ener 
D 


Portable & Pumping 
FOR OCOIROULAR. 
BURNHAM’S 


siraoustne SWING CHECK VALVE 


Users of Check Valves will please note the advantage these Valves possess 
over all others. The most important claim is, that as the Jenkins? Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear ofthe Disk until said Disk is ce ompletely worn out, 


JENKINS BROS. $7 2¢8t 


71 John St., New York. Q 
WHITCOMB MFC. CO., 


79 Kilby Street, Boston. 
MANUFACTURERS OF 


MACHINISTS’ TOOLS 


Worcester, Mass. 


IRON —— 
PLANERS 


ir 
j PLAGE, 















Iron 


for 
Marine, 
gines. 








te 
A 
ne 


m Ho 





Send for 
Price List 












A 
Specialty 








THE EATON, COLE & BURNHAM (CO. 


82 & 84 Fulton Street, New York, 
PIPE CUTTING and THREADING JWACHINES 


OPERATED BY HAND OR POWER. 


FITTI i G Spe Ti PIPE, 


PIPE TOOLS, 


OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 


Factory, Bridgeport, Conn. 










MACHINE, 
Cuts {%’/ to 2” 
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WILLIAM SELLERS & CO., 


Fhiladelphia, Fa, 


Machine Shop and Railway 
EQUIPMENTS. 


= Shafts, Couplings, Hengets, ~~ 8, Mill Gearing, etc., Lathes, 
Planers, Drills, Sha Bolt Cutters, Railwa Turn- 
tables, and Pivot rids res, Gifford Injectors, Se Sellers 
Improvements, New Patterns, Simple, Effectiye. 


New York Office, - No. 79 Liberty Street. 
Plumbago 


| 
(ia Morse Etevator Works 
MORSE, WILLIAMS & Cco., 


Competition is everywhere driving foundrymen 
to produce smoother castings. Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND essere d 


This can be well and che raply done by the use o 
levators “hse 
TH 


properly prepared, good quality Plumbago or Black | 
Lead, as a Blackening or Facing. 
Automatic Hatch Doors 
A SPECIALTY. 


MINE3 AND MILLS AT TICONDEROGA, NEW YORK. | 
B EVEL G E RS, Send for Illustrated Circular. \ 


Manufactured and Warranted only by the 
For particulars and estimates apply ” Works.Frankford Av., W ildey 7. 


BREHMER BROS., and Shac kamaxon Sts., 


PHILADELPHIA. 
Machinists, 


440 N. 12th St., Philadelphia, Pa. N.Y.Office, 108 Liberty Street. 
for any service whatever 


5 T E BL 40,000 CRANK SHAFT’ and 30, 000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston- Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
, CHESTER STEEL CASTINGS CO., 
Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 


Patent Steam Chest seat fiilling Machine. 


For Milling Out a Steam Chest Joint Surfaces for Strips; 

f Facing off Whole Surfaces and Milling out Ports. 
Easily Attached. Works Rapidly. Designed Es- 
pecially fur Locomotives. 















JosePpH Dixon CruciBLe Co., 
Jersey City, N.d. 
























From 1-2 TO 15,000 Ibs. WEIGHT, 
True to Pattern, sound, solid, free from blow-holes and of un- 


equaled stre ngth. 
Stronger and more durable than iron forgings in any position or 









Circulars with full description on application. 


L. B. Flanders Machine Works, 


Pedrick & Ayer, Proprietors, Philadelphia, Pa. 


SOUTHWARK FOUNDRY AND MACHINE CO 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, &o., Ko. 


THE LANG ALLSTATE G = 


Double, Saste, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send for new catalogue. 


——HELIOS—— fp THE GARDNER - GOVERNOR 
LUE PROCESS PAPER NED over 36,000 in Use. 


In Sheets and in Rolls. Prepared and Unpre- ADAPTED TO EVERY STYLE 
pared. The best article for copying Drawings. OF STATIONARY AND 


PARAGON & DUPLEX DRAWING PAPER, roma 


E. 
Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 
KEUFFEL & ESSER, NEW YORK. 


‘ae 


Slate Seasstive Drill 


Adapted to rapid work ¥ to rapid work with smali 
drills. Its extreme_sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 











Warranted to give satisfac: 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDBESS, 


The Gardner Governor Go 


QUINCY, ILL. 











Contracts solicited for 
Special Machines, Patent 
Devices,&c.,in quantity. 

Complete outfit for Ma- 
chinists, Blacksmiths. 
Metal-Workers and 
others, 

New Circular on Mill- 
ing Machine and Univer- 
sal Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


8.E. Cor. Pearl & Plum 
Streets, 


CINCINNATI, OHIO. 


Ta UL Gu AuaM te 








Wrought Frame, 

400 to 1000 H. P, 
Cast Frame, 

Up to 600 HP 






REYNOLDS’ CORLISS ENGINE. 


COMPOUND, 
CONDENSING, 
PUMPING 
AND 

BLOWING 
ENGINES, 
Westinghouse 
ENGINES, 
SEWAGE 
PUMPS, 
SMITH FANS, 
PAPER 


WESTINGHOUSE, CHURCH, KERR & COMPANY, 


Consulting and Contracting Engineers. 17 Cortlandt Street, New York, 








A natural product taken from our own mines. Unlike 


any of the artificial compounds or manufactured products 
heretofore on the market. We guarantee its success if direc 

tions are followed or ask no pay. Only 8 or 10 Ibs. to the ton 
of iron required to purify the iron, and will more than pay for 


itself in keeping the cupola clean. The best flux for foundry 


THE BEST work; also =e d in reduction and refining of silver, copper 


and lead, sed by glass manufacturers in making opaque 
ware. U *, by chemists in making hydro-fluoric acid for 


etching ornamented glass. Can be used in manufacturing 
steel by the basic process. B. BURBANK & CO., 
Send for circular, prices and experience of users, EVANSVILLE, IND. 


HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size 











An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOW dd CoO., 
WILMINGTON, DEL. 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES 


» Vertical Condensing: Envcine 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


- Fig Leann p Machine (4, 


FISHKILL-ON- = HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 
trated Descriptions and References 






















BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
MADE ENTIRELY oF BAR STEEL.-— Six Sizes, s, adapted for pipe 


— from 4 to 14 inches diam. — 
















Each number will fit a range of sizes equal to six 6r more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


can be instantly released. 5 y wiiJAMs & CO,, Iron & Steel Drop Forgings, 11 Richards St., near Hamilton Ferry, Brooklyn, X.Y, 








Steam Damper Regulator, 
Reliable Low Water Alarm, 
Oil Cups, &c., 

J. E. Lonergan & Co., Philadelphia, Pa. 


ZELL SAFETY BOILER 


DRY STEAM AND ECONOMY. 


HEATER. 


For Heating and Purify: 
ing Feed Water for 
Boilers and other pur- 
poses, with Exhaust 
Steam from High or 
Low Pressure Engines. 











i" is the Simplest, most 
Efficient and Reliable, 
and at less cost. Con- 
structed on the best sys- 
tem, saving most fuel 
aud bouer repairs. 

Write for Circular .and 
article on Heaters to 


We. Lowe, 


SUCCESSOR TO 


LOWE & WATSON, 





SEND FOR CIRCULAR. 





Bridgeport, Conn. 





Address, Safety Steam Generator Co, 
68 WARREN STREET, NEW YORK. 








OSGOOD DREDGE CO,, Atsany, N.Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &¢., &€. 








New Haven Manf'g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. |  @39 Combined Steam Gesnvaler ant yoy Car. GRO 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF “ENGINES. 


In Use, Over 800. 


25 to 1000 Hi. P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-Contained Automatic Cut-Off Engines, 
12 to 100 H.P.,for driving Dynamo Machines @specialty. 
2 Tilustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 


mail. ,ddress, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES $ AGENTS: "4 \ com 70 Astor House, N. Y.1?: 22PABz ea Gent S- Shtenes, Be: 





and ROBINSON & CARY, St. Paul, Minn. 
NSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Sole Licensees and anaes for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





To Consume 25 to 75 
Per Cent. Less Gas than 


Other Gas Engine per 


GUARANTEED AN y Brake-horse-power. 


OTTO Gs ENGINE, 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHIA, PA. 


THE ALBANY STEAM-TRAP (Cos 


BUCKET AND GRAVITATING 


TT: R:A: Pp: Ss 


J Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
_ purposes. 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular. 


~~ Albany Steam-Trap Co, A!>s27- 




















Bucket, 








Especially for Steam Hammers. 


MILLER’S 


Unequaled for Water Packing 


: Prof. J. E. Sweet’s 
PACKING. | 


MEASURING 








fn, 


For Oil Pumps it ow 1s incomparable. 

Miters ee BIB FY Pac rg rey , rerper rina 
form, of all sizes ‘ 14, 54, 34, apacity 4 an 
%, 1” ete. Alig ra a. 24.04.28 $1.25 Arelia ble standard for 


machine shops. 
Circular on applica. 
tion. 


Syracuse Twist Drill Co. 
SYRACUSE, N. Y. 


BRANDON’S PISTON RING 
PACKING. 


~ use a piston is self- 
packed against prsseare, this 
pressure being balanced so as 
to permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 


~ 
per pound. It asi Secchi ree the most substantial 


packing material ev er put together. Itis 
is pliable as hemp, yo on tairly well conditioued rods will run 
om one to three years. 


MILLER PACKING WORKS 1338 Buttonwood St. Phila, Pa, U.S.A, 


The Beckett & McDowell Mfg. Co. 
STEAM ENTS 


Hoists, Pumps | 


AND GENERAL 


Mining Machinery. 














ass by them 
120 LIBERTY ST., ’ For Droamane or Illustrated Cir- 
NEW YORE, cular, Address, 
Send for Illus, Catalogue, JAMES BRANDON, 233 Tenth Ave. N.Y. 








BUILDERS OF 


BOILERS, 


GAS HOLDERS, | WARDEN Se EMEITCHELL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 





TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











MACHINERY, HEWES & PHILLIPS’ 







New and Second-Hand. IRON WORKS, | 

NEWARK,N.J. HM, 
2 in. 8., 5 5 ft. Be d E ngine Lathe , Prentice, New. : tt 
) 6 ft. Fitchb’rg, g. 0. § 





16 ** én. = Ames. 

16 ** cs * ss - Harrington, g. o. 

gts or, “ “A 2» P. & W., taper. 

7 an om. * - i Putnam,not screw 
cutting. 

117" eS — Hewes & Phillips. 

17° * 8 ft. Bed Lincoln, g. o. 

ae @ Fe Fitchburg, g. 0. 


1a Ae ete. 
mo ¢ Bt, fs 


New Haven, g. 0. 
Harrington & W. 


mM. * 160m. * Pond 
BQ. St ae. St Ames & Powell. 
oe 74 i. “ lated al Manufacturers of { 
ee * 12 it. aisdeil. g. 0 f 
lia a e af Putnam. g. 0. IMPROVED 
8 ‘* Saunders’ Pipe Threading Machine, Patent 
Dies. Good condition. CORLISS NGI 
20 in. shaper, G. & E., new. J | 
12 in. ae Gould, fair, ALSO 
12 in. Jeungst. : H 
4 in, B'dport, new. High-Speed Engine } : 
16 in. x42 in, Planer, B’port, new. BOTH y 
me | KF ‘ > 
99 “4 oe > yg Condensing and Non-Con- " | 
* 96 in. x6 ft. aenall nae densing. High economic \ 
94 in. x8 ft. “ Ames, new. _ duty and fine regulation 
36 in. x12 ft. Niles, good as new. guaranteed. : 
42 in. x12 ft i . 2. 8, ae CO, Al. Tubular Boilers and Steam 
6o.0ch Vertical Boring Mill, Leffell,; che ap; Fittings, Planers, Lathes, 
small Universal Milling Machine, Brown and Gear Cutters, Shapers, 


also a line of Milling Machines, Screw 
Write and state what 


Sharpe, Al; 
Machines, Bolt Cutters, &c. 
you want to purchase. 


E. P. BULLARD, 
14 Dey Street, New York City. 


Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 

HEAVY PLANERS A SPECIALTY. 


KENDALL & ROBERTS, 


Eastern Agents, CAMBRIDGEPORT, MASS. 


is + 
MANUFACTURERS OF 


\MPROVED 


a STEAM ENGINES U 


Vit VARIET™ 


Sizes varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Conde nsing or Compound. 
Send tor Circular. 
BRANCH OFFICE = 
Cor. 5th and Chestnut Sts., 
PHILADELPHIA, Pa. 

















THE PARKER 





1 


turn o 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horse-power. 


YONKERS MFG. C0. epson. 


GASOLINE AND GAS ENGINE. 


GIMPLET mS: DURABLE! 
GAPE] FEAgTE! PPPECTIVE! 


« 
SLIDE VALVE! 


Unsurpassed economy in use of Gas, One 


the fly-wheel, acting upon the 


Send for Illus. Circular, 





FOR 


Simplicity, 
Durability, 
Reliability, 
Eoonomy, 
Lightness 


General Design. 


SEND FOR 
CIRCULAR GIVING 


SCRANTON, PA. 





T= STOCKPORT==C ENGINE 


Starts with ease. 


Receives an impulse 
atevery revolution. 


Runs silently. 


AT A RECULAR SPEED 
WITH THE LEAST 
ATTENTION. 





PARTICULARS OF 
SIZES AND PRICES. 





THE DICKSON MANUFACTURING COMPANY, 


Locomotives, Stationary Engines, Bollers, Mining Machinery, 


112 LIBERTY ST., NEW YORK. 





STEARNS MFG. COMPANY, 


EBRIEB, PAs 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 


or the user Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


EXTRA 





WE ARE MAKING 
A SPECIALTY 
A 24-INCH LATHE, 
WITH BED ANY 


OF 


LATHE 
6S EPWORTH G0, va 
NHE DABCOCE & WILGOK CB ransocs 


80 Cortlandt St.,N.Y.107 Hope St.,Glasgow,Scotland. 


Branch Offices: 
BOS’ z : IN, 


SEND FOR CIRCULAR, 


fu 


Glenwood Station, 


Yonkers, N, Y, 





Oliver Street 
PHIL ADE LPHIA, 
82N. Sth Street. 
Cc RIC AGO 
45.0 anal Street 
NEW ORLEA 
54 Carondelet Bene 8 s. 
SAN FRANCISCO, 
561 anon Street 
HAVA 








- BO San Ignacio 
Send to Nearest ‘Office for Circular. 





LP. RICHARDS 
STANDARD PUNCHES 
= PROVIDENCE,R,1 


oeeeoeeweeee ee eeeeeeeeee 
eeeoeteteeoeeeeeeee*eeeeneee @ 








Adjustable Socket Wrench. 







Most use* 

} ful tool in 
Mill and 
Shop for 


putting uy 
hangers— for teps, reamers and lag screws. Jaws 
cf ardened «t:el. Three sizes. 


CRAVES & MOORE, 
Hardware Specialties and Tools, 
112 Chambers Street, New York. 





SPECIAL TNDOGEMENT). 


SECOND-FLAND JULAGHINERY 
FOR SALE. 


| Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 


| One Engine Lathe, 


LENGTH DESIRED. ThIS LATHEIS DESIGNED 
FOR SEVERE SER- | 
VICE; IT IS THE | 
HEAVIEST OF ITS 
SIZE EVER PRO- 

DUCED, AND THE WORKMANSHIP AS GOOD 
AS SKILL CAN | 
MAKE 


| One Engine Lathe, 
} One Iron 


Screw feed geared in face plate on each. 
96’ swing, 20-ft. bed. 


rest. 


Five Engine Lathes 6-ft. bed, 15-in. swing, new. 
One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 


make. 
One Engine Lathe, 
One Engine Lathe, 
One Engine Lathe, 


10-ft. bed, 26 in. swing. 

10-ft. bed, 21 in. swing. 

8-ft. bed, 18 in. swing. 

il4-ft. bed, 14 in. swing. 

Planer, ‘planes 24 ft. long, 62 in. 
Excellent condition. 

One Iron Planer, planes 10 ft. 
Bement’s make, 

One Iron Planer, planes 8 ft. long, 30 in, x 30 in. 

One Iron Planer, planes 5 ft. long, 24 in. wide. 

Four iron Planers, to plane 4 ft. 6 1n., 244% in. x 2444 


x 62 in. 


long, 60 in. x 60 in. 


in 
Three ‘Tron Planers, to plane 5 ft..20 in, x 20 in 
ne 10’ Shaper. 
One 36-inch Car Wheel Borer. 
One 40-inch B.G.S.#. Upright Drill. N.Y.8.E.make. 


One 20-inch Plain Upright Drill. 

Two 6-inch Slotting Machines. Bement‘'s make. 

Two Axle Lathes. Fitchburgh make. 

Two Durrell’s 7-Spindle Nut Tappers. 

One 1750-lb Steam Hammer. Bement’s make. 
Send for list of New and Second-hand Tools, too 

long for publication. 


THE GEORGE PLACE MACHINERY CO. 
121 Chambers & 103 Reade Sts., 
NEW YORK. 
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BROWN & SHARPE ME ‘G. Cco., 


Manufacturers of MACHINERY & TOOLS, PROVIDENCE, R. I. 
Description of No. 3 Plain Milling Machine. 


We have in our works and in constant use, about 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designed a lineof Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of which the No. 8 Plain Milling 
Machine is a type, and by their use we have tound 
it practicable to produce from10 to 20 per cent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 3” belt. It has a vertical 
ad, postagons of 6”. 

he Table is 9” wide, 27’ long, and has'l12” longi- 
tudinal and 414” transverse movement, and is moved 
longitudinally 2’” by one turn of the hand-wheel. 


The Feed is automatic with three changes, 
stopping. automatically at any rg gt d point. 

Vise has jaws 614” long, 1 7-16’ deep, and 
will open 33¢’’. 

Counter-shaft has pulleys 10’ diam. for 3’ belt, 
and should run about 375 turns per minute. 

The Price includes vise, counter-shaft, wrenches, 
&c., delivered f. 0. b. at Providence, R.I, Weight, 
2550 lbs. 

ILLUSTRATED CATALOGUE SENT PER MAIL, ON APPLICATION. 











‘GLOTTING JV[ACHINES 


9 to 48 in. Stroke. New Patterns. 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feeds always take place at upper end of 
stroke—never during cut. 


VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


Hamilton, Ohio. 


PHILADELPHIA, - 713 Chestnut St. 
‘CHICAGO, - Gaff Building, La Salle St. 


































OCOMOTIVE CRANES, 


Hoist, Rotate and Trave 


By Power, 


oF. fa3-—— 


Latest # Most Approved Construction, 


HESE CRANES are very useful 

for handling goods in a yar or 
on a wharf, and in bringing goods 
from the yard into a shop, or loading 
cars, as well as for other work. 


PARTICULARS ON APPLICATION. 


THE YALE & TOWNE MANUFACT’G CO. 


GHCAGOT ed Lave Ses) STAMFORD, CT.; Boston: 224'Franktin se. 


For New Reduced PRICE LIST, Write to WORK SHOPS 


G. A. Gray, Jr. & Co., Without Steam Power 


42 E. 8th ST., CINCINNATI, O, BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 
N 17 in machinery can compete with 
LA THE » 20 in. 
) dQ 
PLANERS 













j steam power. Sold on trial. 
Metal and wood workers 
send for prices. Illustrated catalogue free. 


W.F. & JNO. BARNES CO., ROCKFORD, ILL. 
Address, No. 1995 Main Street. 


D & EBERHARDT, E. E. GARVIN & CO., 


oo - Machinists £ Iron Workers’ Tools 





24’’x 
» 30x 











r 
. © 
PLY TO 2 


Turns out 20 per cent. more work than any other. 





Universal Milling Machine. 


(4nd 608) ‘NOLLISOdXA SNVATHO MAN 
LY YAITIA TVYSHAAIND MAN BNO 
704 TVaGAW GQITIO9D GAAISOT AM 





| Lathes, Planers, Milling Machines and Drills. 
Special acos for all kinds of manufact aring to 

order. Gear and Rack Cutting, Milling and Index 
| Drilling to order. 


Nos. 138 to 143 CENTRE ST., NEW Y(@RK. 


EBERHARDT’S NEW DRILL 





{Decemper 5, 1885 





THE PRATT & WHITNEY Co. 


>< EXartferd, Conn. *< 


Manufacture Plain Milling Machines, with hand and power fee 
of several sizes. Index, double face, vertical face, double spind|e 
and shuttle race Milling Machines. Cam Cutters and Profilin, 
Machines of several kinds. Milling Machines, Vises and Cent: 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS. “Tae reers or SPUR WHEELS. 








THE BILLINGS & SPENCER Co. HARTFORD CONN 
WPAN NOE oF Om MOE od tom @) a 
STANDARD MACHINE WRENCHES@® 


fp) =10] = x0] -1e1 40 ne) 2 vy os 
BAR STEEL 
INI6 SIZES. 
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TAKING NUTS FORZ INCH UP TO ANDINCLUDING 








Danid W. Pond, 
WORCESTER, MASS, 


ccessors 


to 


UOTZBOL[dd¥ Uo ensoO[VzV~y pezBIySNI]] 
, “OIHO ‘GNV13A3190 
ssvug Pue NOU! 








LATHES 
ine Lathes, Planers, Drills, &c. 


Pond Machine Tool Co,“ 
New Designs, Quick Delivery Great Variety. 


Eng 








Manufacturer of ENGINE 








GEO. W. FIFIELD, 














GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 


bevel, , rack, ratchet, internal, etc. Of any size, 
roms "s quarteranah to six feet diameter. In any mate- J. M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vior-Presmsnt. 


rial. Inany quantity. Small gears on none r free 
delivery by mail. Send for illustrated price | 
J. B. Preror, Stoerrary. 


KO. B. GRANT, 66 Beverly Boston. 


KEY SEATING MACHINES 


20 in. Drills as ecialt | PUNCHING PR 
Our 20 in. Drill + am, il U i ESSES, 
stantial tool, made for service, has Dies and 


steel shafts and spindle. Gears and Other Tools , 
racks o cut from the solid and have ») 
for the manu- 4 


facture of all 








all modern improvements, are made 
by special machinery, and sold very 


low. kinds of 

Our Key Seating Machine SHEET METAL Geum 
willsave enough in 60 days’ use to 
first cost; no sho cau aftewd te de coops, 


without one, We have now ready for 
prompt shi c\y-4a~ Key Seat Ma- 
chines and 20 in, Drills. Send for 


Drop . ‘ 

Middlet ’ 

chines and $0 in. Dri Stiles & Parker Press Co., ™ er 
W.P. DAVIS, North Bloomfield, N.Y. | BRANCH FACTORY AND OFFICE, 59 DUANE STREET, N. 7 


THE BUFFALO STEEL FOUNDRY,"“n's: 


N. Y. 
ORDERS AND CORRESPONDENCE PRATY & <4 A 


Proprietors, 











rs SHAPER HAS 26-INCH STROKE. 


PU 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of ashaft of any length, and from 4inches in 
diameter down, and will plane a block 26/’x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 tol. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by -f LODGE, BARKER & co., {- CINCINNATI, 0 


Manufacturers of Iron and Brass-Working Machinery. 














PAWTUCKET.R. I. 





J.M.CARPENTER Secrnirnirin APRS 
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